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HE following brief account of the 

Pisa WATERS is the ſubſtance of 
a well-written treatiſe in Italian, by Giorgio 
Santi, profeſſor of chemiſtry and natural 
hiſtory in the univerſity of Piſa. 

This ingenious profeſſor, from whoſe 
amiable manners and enlightened converſa- 
tion I have reaped much pleaſure and in- 
ſtruction during a reſidence of two different 
winters at Piſa, informs us, that his work 
was the fruit of a ſummer vacation from 
his duties at the univerſity, and undertaken 
merely for his own amuſement and cu- 
rioſity. 

After obſerving how much theſe Waters 
have employed the medical pen, he tells 
us, that he ſhall leave unnoticed the trea- 
tiſes of the laſt century, not excepting even 

| a-2 that 


1 
that of the pompouſly learned Mercuriale ; 


mentioning only four writers of the preſent 
age, which ſhall be named at the end of 
this preface; and he modeſtly apologizes 
for offering to the world his treatiſe, after 
thoſe of ſuch able perſons; but he juſtly 
remarks, that ſince their time chemiſtry 
has received ſuch new lights, as invalidate 
much of what they have advanced. 

Informed of the qualities of theſe Waters, 
the foreign phyſician, ſays he, may recom- 
mend them with greater confidence to the 
emigrating invalid, and the naturaliſt may 
thank me for my liſt of the productions of 
their ſoil. 

He conjectures, that although ancient 
writers are almoſt filent reſpecting theſe 
thermal waters, ſtill they might have been 
in uſe among a people who fo frequently 
employed baths for the purpoſes of religion 
and cleanlineſs. They very poſſibly were 
uſed as ſuch, during the time of the Greek 
coloniſts and Etrurians. That the ſpot 
was formerly a place of ſome note ſeems 
evident from che fragments of antique pil- 

lars 


* } 
lars and architectural ornaments found near 


it, On one is the followiag mutilated in- 


ſcription, now inſerted and preſeryed in 
the facade of the eaſtern bath ; 


... . 8 NM. L. EROS: AQU... 
|... .RUM AEDICLAM .... 


But that baths exiſted on this very ſite, 
he adds, is not probable, from the ſmall 
ruin of an ancient aqueduct at the foot of 


the mountain where the warm ſprings ariſe, 


which, we may fairly conjecture, ſupplied 
the cuſtomary baths of Piſa, whoſe inhabi- 
tants would not ſeek for their uſual baths 


four miles diſtant from the town. More- 
over, Pliny cites a paſſage which goes to 


prove, that in his day the place was only 
the marſhy habitation of frogs. Patavi- 


norum aquis calidis virentes innaſcuntur Ber- 


be, Piſanorum rene. His r. NAT, LIB. 2, 
CAP. 103. 
He then proceeds to give the outline of 


the modern hiſtory of the Baths, 


They certainly had ſome megical eſteem 
1 in 


{ 


[ 6* ] 


in the year 1161, fince the government 
thought them worth their notice and in- 
ſpection; for we have a record reſpecting 
the election of an officer of the Baths of the 
Piſan mountain, to keep them clean and in 
repair. 

During the Civil and Lucheſe wars they 
were laid waſte ; but Pietro Gambacorta, 
counſelled by his phyſician Ugolino da 
Montecatini, reſtored them. 

When the Florentines, led by Count 


Orfini, invaded the Piſan territory, the 


building was deſtroyed by fire, becauſe it 


was unhappily near a little fortreſs of the 


enemy's. LY 
Under the Florentine dominion, in the 


15th century, the baths were rebuilt but 


ſlowly and incompletely ; till Francis I. 


perfectly re-eſtabliſhed them, and ordered 
his phyſician Girolamo Mercuriale, then 
univerſity profeſſor at Piſa, to write their 


hiſtory. 
At the cloſe of the laſt century they 


were in à ruinous ſtate, and became the 


property of a religious ſociety at Piſa, the 


Miſericordia, who erected a commodious 
3 dwelling 


— 7 nn T 1 " 
** 1 * : Se n g Ca . : * 
. D . 1 r 8 1 o 0 r 3 ww 2 > | X W PF 1 
” at ae J CF VO A 8 ann .. . : ; * 1 
- wt. 4 . n n Ai 1 . ds, * 1 * E F n 
> W <a. : 4 7 yd £ » \ « 4 * 3 A PR 
* * 4 IR © nn 


(97 

dwelling on the ſpot, which alſo fell into 
negle& and decay with the extinction of 
the Medicean dynaſty. Forty years ago, 
by order of the empexggFrancis, of glorious 
memory, they were ent. and elegantly 
rebuilt. Ta 7 | 4 ae 
' Now,in a noble ſquare, adorned with 
two fountains, ſtand diſtin& the eaſtern and 
weſtern baths; and adjoining are ſince 
eſtabliſhed ranges of excellent lodging- 
houſes. 


WRITERS ON THE Pisa BATH WATERS 
IN THE PRESENT CENTURY. 


« 


GIUSEPPE ZAMBECCARI, ana- 
tomical profeſſor in the univerſity of Piſa, 
His book was printed at Padua, 1712. He 
ſays, the waters contain ſalt, nitre, vitriol, 
bitumen, ſulphur, and gypſum. 

Antonio Cocchi, of Florence, publiſhed 
his treatiſe, 1750, in honour of the newly- 
conſtructed baths. He pretends that the 
waters have in them calcareous earth, ſea 
falt, ſal ſoda, and a ſulphureous ſpirit. 

a 4 Giovanni 


— , — * 
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Giovanni Bianchi, a phyſician of Rimini, | 
better known by the whimſical name of 
Giano Planco, wrote his account in 1757. 
He finds in the wallkrs nitrated calcareous 
earth, a ſalt of the nature of Epſom falt, 
mineral elaſtic ſpirit, ſpirit of i . and ſpirit 
of ſulphur. 

Bartolommeo Meſny, a phyſician of tes 
raine, publiſhed an analyſis, 1758, in Italian 
and in French. He gives to the waters 
calcareous earth, ſulphur, iron, a ſalt of the 
nature of arcanum duplicatum, or vitriolated 


kali, and a bole. 


CHEMICAL 
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CHEMICAL DISSERTATION, &c. 


SITUATION OF THE BATHS. 


HE fruitful plain of Piſa, watered by 
the Arno, is bounded to the S. by 

gentle hills, to the W. by the ſea, and to 
the N. by a chain of mountains, which, 
inclining ſouthward, are called the Piſan 
mountains: at the foot of theſe, 4 miles 
diſtant from the town of Piſa, are the 
Baths. A canal, running from the river 
Serchio to the Arno, accompanies the road, 


Vines, fruit trees, and poplars, decorate the 


country, 


The air of the Baths is moiſt, but pure; 
and in ſummer the heats are tempered 
by the N. W. breeze, which blows regu- 


larly 


[ 


larly from 10 in the morning till night. In 
other ſeaſons ſoutherly winds prevail, par- 


ticularly the S. W. which, blowing over a 


tract of open country againſt the mountains, 
is repelled in ſtrong eddies. The winter 
is uncommonly mild here, as the Piſan 
mountains exclude the N. blaſt. 


Strangers, particularly invalids, who viſit 
the Baths, ſhould avoid the evening air, and 
retire home carly. Where the atmoſphere 


zs moiſt, there is always an increaſed damp 


at the: cloſe of the 2. ak is 1 
noxious. | 


The plain is naturally marſhy, and, if 
dug into, the void fills with water, * 
accumulates and ſtagnates. 


— of rain and melted ſnow, falling 
from the tops of mauntains, wear away 
their vegetation and ſoil. The larger maſſes 
of connecting ſtone, in courſe of time, are 
digjointed, and roll down into the vallies, 
which thus increaſe their elevation, as the 

mountains 
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mountains proportionably diminiſh. Thus 
was the plain of Piſa formed. Mountainous 
fragments rolling towards the Mediterra- 
nean, and accumulating, diſplaced a portion 
of the ſea, and became ground. They 
moreover divided, and formed new beds for 
the Serchio and Arno, which, according to 
Strabo, once entered the ſea by one com- 
mon mouth. 


The inſalubriĩty of this new ground, from 
its ſtagnant waters, called for art and in- 
duſtry to remedy the evil, by draining it. 
The work was ſucceſsfully begun; it was 
interrupted by the troubles during the 
republic; but the princes of later times 
have happily completed it. The robuſt 
health of the peaſantry now beſpeak the 
ſituation wholeſome ; and phyſici cians aſſure 
us, that no diſeaſe prevails in it. 


STRUCTURE 


EF 2 3 


STRUCTURE OF THE PISAN MOUNTAINS, 


THE Piſan mountains are part of an 
amphitheatric chain, extending from N. W. 
to E. and beginning from Ripafratta, 
where the Serchio flows from the Lucheſe 
to the Piſan territory. They then run 
ſouthward as far as the mountain Verrucola; 
whence, forming an angle, they go north- 
ward, and quitting Piſa, terminate diſtinctly 
in the Bientine lake, detached from the 
great link of the Apennines. 


Theſe mountains differ in their heights 
and projections. Some exhibit ſcarce any 
verdure; others are clad with the oak, holm, 
pine, cheſnut, and cork- tree; but, above 
all, phillyreas and myrtles are exuberant; 
and on cultivated ſpots grow vines and 
olives. | 


The mountain of St. Julian, fo called 


from a chapel now upon it, is that which 


ſupplies the water of the Baths; hence 
they 
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they have been ſometimes named the Batls 
of St . Julian. 


On this mountain, and alſo on ſome 
others equally prominent, that overhang the 
Baths, are found diſtinct ſtones, or ſmall 
maſſes, moſtly white, with coloured veins, 
and ſtripes of calcareous ſpar. A calcareous 
cruſt of bluiſh grey, known by the name 
of Albereſe, often covers this ſtone, and alſo 
compoſes the ſurface of the mountain, par- 
ticularly at its extremity. The ſtony mat - 
ter that forms its nucleus is compact, and 
will bear a noliſh z hence it has been called 
marble: but its confuſed ſtructure and 
extreme brittleneſs will not ſuffer it to rank 
as ſtatuary marble. 


Towards the ſummit of the mountain it 
is exceedingly friable and unequal; how- 
ever, half way up, it has been found, though 
rarely, ſufficiently cloſe textured and hard. 


Theſe maſſes have large fiſſures, forming 
ſo many ſtrata, between which, and over the 
calcarcous 
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calcareous ſurface, is ſpread an ochreous 
earth of a yellowiſh red, which tinges the 
circumjacent ſoil. Theſe fiſſures and ſtrata 
take various direQtions, forming that clefted 
ruinous appearance which diſtinguiſhes the 
primary and ſecondary mountains. The 
ſtrata are in general ſo inclined as to be 
almoſt vertical. In the St. Julian they are 
uncommonly inconſtant and irregular. 


The 8. and S. E. ſides of the higheſt 
peak of the mountain are of this fine naked 
marble. Graſs there grows ſcantily and 
partially; but on the oppoſite ſide, which, 
being leſs ſtee p, is leſs injured by torrents, 
there is verdure, and even good cultiva- 
tion. | 


The mountains which ſupport this cal- 
careous ſcreen of the Baths vary in ſtruc- 
ture and compoſition. They are of ſhiſt, 
opake quartz, rock cryſtal, and chief, a 
beautiful red-ſpotted breſcia, which laſt 
pierces the ſhift and forms the apex. 


Towards 
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Towards Aſciano and the Verrucola, the 
calcareous maſſes diminiſh, and the moun- 
tains differ. One of them E. of the Baths 
is called Monte del Caſtellare, at the foot of 
which are quarries of a bluiſh lime ſtone, 
and of a white veined marble, known by 
the name of Bardiglio. Towards the ſum- 
mit are five holes, called Buche delle Fate 
(Mouths of the Fates) communicating 
with a cavern of immenſe depth. About 


the edge of theſe apertures grow ſome 


plants, which ſhall be ſpecified in their 
place. 


To account for this excavation, let us 
ſuppoſe the mountain originally a ſolid 
maſs of ſtone and looſe earth. Rain and 
ſnow, lodged in ſome hollow at its top, 
running through, and finding an exit, 
waſhed away in their courſe the connect- 
ing ſoil. The unſupported ſtones then fell 
in, and left this vacuum. Or, referring it 
to higher principles in the theory of the 
earth's formation, and conſidering the in- 


Clination of the ſtrata, we may ſuppoſe the 
Piſan 
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Piſan mountains to have been level ground ; 
the exterior ſtratum was calcareous, the 
next and principal one ſhiſtous, the lower- 
moſt filiceous ; theſe were lifted up in 
mountainous forms by the force of the 
earth's internal fires, leaving a central hol- 
low, of which this cavern is the unfilled 
remains. | 


The partial crumbling away of the cal- 
careous covering, either by weather, or the 
work of man, aſſiſted in levelling the valley 
of Piſa; and its entire loſs accounts for the 
ſhiſtous ſummits of the mountains you paſs 
to go to Lucca, as well as of ſome others 
in the valley of Aſciano. Still higher up in 
this height, where the ſhift is deſtroyed, 
filiceous prominencies appear, particularly 
in the Monticello, the mountain which 
gives riſe to the acidulous water of Aſci- 


ano. 
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MINERAL AND VEGETABLE 
PRODUCTIONS. 


THE foil about the Baths is either 
muddy, ſandy, or ochreous, with calcareous 
fragments, brought by torrents from the 
adjacent mountains, whoſe more varied na- 
ture it is neceſſary to inveſtigate, in order 
to aſcertain the qualities of the Waters. 


The following minerals, ſpecimens of 
which are preſerved in the royal muſeum of 
Piſa, are found in the mountains of Caldacco- 
li, St. Julian, on the declivities of thoſe which 
form the Lucca mountain road, on Monte 
Bianco and its vicinity, on Monte Caſtellare, 
Belvedere, Faeta, Colle and its prolongation, 


from which iſſues the acidulous water of 
Aſciano. 


Minerals. 


* Calcareous ſpar of a radiated . 
cryſtallization, 
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Grey calcareous ſtone, with calcareous 
priſmatic ſparry cryſtals, 

Grey calcareous ſtone, covered with a 
laminated cryſtallization of calcareous ſpar. 

Calcareous ſtone, with cryſtals of calca- 
reous ſpar, in rows. 

Various calcareous ſtones, ſtriated with 
ſparry cryſtallizations. 

- *® Lead-coloured calcareous ſtone, called 
Pietra da Calcine forte. It makes a lime 
far ſuperior to the white. 

* Calcareous ſtone veined with ſpar. 

Grey calcareous ſtone with round whitiſh 
ſpots. 

Fine white grained marble. 

Fine yellow grained marble. 

* Fine white grained marble, ſomewhat 
veined with yellow. 

Fine white grained marble, incruſtated 
with a yellowiſh calcareous ſpar. 

Fine white grained marble, with earthy 
veins of yellow. Theſe veins were, I con- 
jecture, originally of ſpar, which had fallen 
out; and they are now partially and acciden- 
tally filled up with a yellow earth, 

N 1 2 Fine 


1 
* Fine grained white marble with reddiſh 


Veins. 

* A white fine grained fiſſured marble. 

* A fine grained grey marble, ſpotted 
with white, called Bardiglio. 

Fine grained marble, with veins of tran- 
ſparent-calcareous ſpar. 


Fine grained Breſcia of a duſky red, 
Calcareous tartar. 


Calcareous tartarous ſtones. 

* Fine grained white marble, incruſtated 
with calcareous tartar, either white or yel- 
low. | | 

* Fine grained white marble, with a 
calcareous incruſtation in . ramifi- 
cations. 


Various calcareous ſtalactites. 
Various calcareous ſtalamites. 


* Grey calcareous ſtone, with black den- 
ditres. 


Grey calcareous ſtone, with reddiſh 
denditres. 
* Yellow earth, largely found between 
the lamina of the calcareous ſtones, and on 
the ſurface of the mountains. 


b 2 * Reddiſh 


Fae ] 


* Reddiſh ochreous earth, found as the 
preceding. 

On analyfis, theſe two laſt produce lime- 

ſtone and magneſia, which moſt abound in 


| the red, argillaceous earth, which moſt 
ö ö abounds in the yellow, a ſmall quantity of 
ſiliceous earth, and iron; alſo ſome ſmall 
| diſtinct globular bits of iron, which are 
i hollow. 10 | ks 
1 Thoſe productions marked & are moſt 
/1 abundant. 
| | ; ; The fine calcareous ſtone, commonly 
| || termed marble, bears a good poliſh, and it 
14 may be uſed for ornament; but it will not 
| 1 anſwer the ſtatuary's purpoſe. 
| On the heights of the primary ridge, and 
| | -the declivity which goes from Monte Bian- 
Wn co into the valley of Aſciano, beſides 


calcareous ſtones, are found the follow- 


ing: 
Lead · coloured ſhiſt. 
; Grey ſniſt. 1 4 
Reddiſh ſhiſt. 7 42 erh od; 
bed) I Shiſt 


* 


Shiſt covered with a reddiſh ochreous 
earth. 

Micaceous thin friable ſhiſt, of a bright 
pale green. 

Opake imperfe& whitiſh quartz. 

The fame kind of quartz, with rock 
cryſtal in ſome of its hollows. 

Calcareous pebbles incruſtated with a 
whitiſh quartz. 

Quartz covered with lamina of greeniſh 
ſteatites. | 

Siliceous breſcia, in which enters a va- 
riety of red quartz, and enveloped with a 
brown ſiliceous matter. 

Silex, breſcia, and ſhift abound, and moſt- 
ly form the higheſt points ; perhaps they 
form the central parts of the whole chain, 


Plants. 
On the mountain above the Bath, and to 
the left. 
Phillirea media Ciſtus tuberaria 
* + + + « anguſtifolia ' .. monſpelieniis 
"on latifolia 8 helianthemum 
Ciſtus ſalvifolius » « « fumana 


b 3 Ci.ttus 
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Ciſtus thymifolius 
Euphorbia characias 
cypariſhas 
+ + « « « fpinoſa 

+ « » » « ſylvatica 
Rubia tinctorum 
Lavandula ſtœchas 
Ceraſtium vulgatum 
* + + + viſcoſum 
Satureja Juliana 


Anemone hortenſis 


Aſclepias vincetoxicum 
Scrophularia canina 
Crocus ſativus vernus 
Origanum vulgare 
Gnaphalium ſtcechas 
Carthamus lanatus 
Globularia vulgaris 


Saponaria ocymoides 


Cyclamen Europzum 


Cuſcuta Europza 


On the mountain, and in the deſcent to- 
wards St. Maria del Giudice. 


Echium vulgare 
Euphraſia officinalis 
Euphorbia dulcis 
Geranium nodoſum 
„„ Revun 

+ + « « « robertianum 
. 0 L : „molle 

.. rotundifolium 
Scrophularia aur iculata 
+ + + + + + amquatica 
Anemone nemoroſa 
Viola canina | 
Oſmunda ſpicans 

* + + « » regalis 
Geniſta tinctoria 


Geniſta Germanica 
Sanicula Europæa 
Veronica officinalis 

+ « + + « Chamadrys 
Chlora perfoliata 
Ophrys ovata 
Cichorium intybus 
Trifolium agrarium 

+ + + « « Tubens 

.. « + « « ſtellatum 
Buphtalmum ſpinoſum 
Draba muralis 

Filago arvenſis 
Sphagnum arboreum 
Maium bornum 
COT a 


=_” 
-Y 
* 
1 
J 
_ 
Þ pu 
9 
1 '% 
vv 
42 
_ — 

| 
4 


1 


Mnium polytrichoides 
Bryum undulatum. 


Jungermannia lanceolata 


, tamariſci 


Jungermannia epiphylla 
Marchantia chenopodia 


s FS & SD conica 


North of the mountain beyond St. Juli- 
an's, going down to St. Maria del Giudice, 
the Oxalis acetoſella is found in great abun- 


dance. 


On the mountains Bianco and Caſtellare. 


Pinus ſylveſtris 
Fagus caſtanea 
Fraxinus ornus 
Quercus robur 

ilex 

„„ „ «-: {der 
Piſtacia lentiſcus 
Myrtus communis 
Juniperus communis 
Lonicera periclymenum 
... + « Caprifolium 
Olea ſylveſtris 
Meatha pulegium 
Erigeron graveolens 
Ruſcus aculeatus 


Ruta ſylveſtris 


Thymus ſerpyllum 
- + + » vulgaris 


Agrimonia eupatoria 


Viola odorata 

Lathyrus latifolius 
Orchis globoſa 
Convolvulus Canthabrica 
Campanula trachelium 
„„ „ „ | 
Cynogloſſum officinale 
Hypericum perforaturz . 
Arthemiſia abrotanum 
Aſparagus acutifolius 
Gallium verum 
Teucrium chamædris 


* + + + + | polium 


Clematis 
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Clematis vitalba 


Gentiana centaurium 


Cuſcuta Europza epithy- 


mum 

Smilax alpera 
Orobanche major 
Sonchus oleraceus 
Aſplenium rutamuraria 


Linum tenuifolium 

* + « » flavum 

Iberis ſaxatilis 
Campanula rapuncutus 
Eringium campeſtre 
Scilla bifolia 

Daphne gnidium 
Oxalis corniculata 


Near the Buche delle Fate, or Mouths of 
the Fates. 


Afplenium ſcolopendrium 


>. + «  e ccterach 


Aſplenĩum trichomanes 
Polipodium vulgare - 


From the mauntain Bianco to Aſciano. 


Ruſcus racemoſus 

Ixia bulbocodium 
Serapias cordigera 
Polytrichum commune 
Bryum apocarpum 

- + - + ftriatum 

+ + « « pomiforme — 
» +» - » pyriforme 

© © + extintorium 

» + + + rurale | 
'- » + + ſcoparium 
Hypnum criſpu 


Hypnum proliferum 
0-0 0 prælongum 
2 © + 665 criſtacaſtrenſis 


* + + + ſericeum 


e . ſciuroides 


Lichen ſcriptus 

+ +» + . geographicus 
» » + « Calcarius 

» + + + ericetorum 

* + » +» Centrifugus © 
»* + + + pulmonarius 

* + + +» Clliaris - 


Lichen 
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Lichen puſtulatus 
. + + » Cocciferus 
. + - + digitatus 

. + + +» pyxidatus 


Lichen rangiferinus 
+ + +» +» ſubulatus 
+ » +» + paſchalis 


On the mountain Corliano, in its vicinity, 
and road from thence to the Baths. 


Ilex aquifolium 
Cornus ſanguinea 
Tamus communis 
Anthyllis tetraphylla 
Saxifraga bulbifera 
Turritis hirſuta 
Lithoſpermum arvenſe 
Cardamine impatiens 
Melittis meliſſophyllum 
Myagrum perfoliatum 
Draba verna | 
Scorpiurus ſubvilloſa 


Geranium moſchatum 
 Glecoma hederacea 


Prunella, vulgaris 
Anagallis arvenſis 
Veronica agreſlis 

* + + + « arvenſis 

* + + « « hederzfolia 
Orobus vernus 
Aira caryophyllea 
Briza major 


Briza minor 


5 virens 


Poa bulboſa 
Ranunculus muricatus 
34%%ͤ; «4 
Ajuga reptans 
Symphytum tuberoſum 
Orchis maculata 

„ oo: More 

6 © «>. Dn 

.. conopſea 

+ + + + pyramidalis 
Ophrys arachnites 

* + « » myodes 
Serapias longifolia 

+ + » „ nag 
Melica cærulea 

„„ „„ 
Tragopogon Dalechampii 
* + + + +» poicroides 
Scorzonera laciniata 
Picris echioides 


Ofyiis 
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Oſyris alba 
Campanula medium 
0 
Bromus mollis 

+ » « ſterilis 

« «+ +» « ſquarroſus 
Alopecurus agreſtis 
„„ « anus 
Agroſtemma githago 
Hyacinthus Romanus 
» + + + « Ccomoſus 
* + + + + botryoides 
Euphorbia eſula 

+ + + +» + exigua 


Daphne laureola 

Cithyſus hirſutus 

+ + +» + laburnum 

Antirrhinum majus 

Rhamnus alaternus 

Geniſta candicans 

Ornythopus compreſſus 

Mnium ſerpyllifolium punc- 
tatum 

Hypnum complanatum 

- + + + Ccuprefliforme 

Jungermannia complanata 


* + + +» + + + platyphyla 


On the ditch banks about the Baths, and 
at Caldaccoli. 


* Nymphza alba 
Rumex criſpus 
- + + + pulcher 
®* Zannichellia paluſtris 
* Valliſneria ſpiralis 
* Feſtuca fluitans 
Scrophularia aquatica 
auriculata 
* Potamogeton natans 
29. + » + criſpum 
*. + « + +» + + lucens 


* Callitriche verna 
* Lemna triſulca 
.. + . polyrrhiza 
* Myriophyllum verticil- 
latum 
* Ceratophyllum demer- 
ſum 
®* Ranunculus aquatilis 
+ +» + + « + (celeratus 
> © + + + e Fepons 
+ + + + + « bulboſus 
* Aliſma 


4 
4 
; 
\ 
9 
4 
, 
: 
. 
* 
— 
4 
1 
* 


4 
þ, 
= 
2 
: 
7 
; 
3 
| 
4 


Lo 3 


# Aliſma plantago «qua- Veronica ſerpyllifolia 


tica Samolus Vallerandi 
Lychnis flos cuculi * Gallium paluſtre 
+ 5.4.6 £- w_ Gratiola officinalis 
* Scirpus Romanus Centaurea galaQites 
*, . « paluſtris Carduus nutans 
Carex vulpina * Chara vulgaris 
« + . diſtans Cyperus longus 
- + + muricata Euphorbia platyphylla 
... Velicaria * + + + + + peplus 
+ + « maxima Lycopus Europæus 
- + uſſilago petaſſites Hydrocotyle vulgaris 
* Sium nodiflorum * Marſilea natans 
Iris pſeudo-acorus * Hydrocheris morſus ranæ 
+ + foetidiflima * Equiſetum paluſtre 


®* Siſymbrium naſturtium ®* Butomus umbellatus 
®* , , . + + « amphybium Sagittaria ſagittifolia 


* Menta aquatica Siſymbrium ſylveſtre 
Veronica beccabunga Bryum paludoſum 
*, . + +» .anagallis Hypnum riparium 


Thoſe plants marked “ are aquatic. 
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QUALITIES OF THE WATERS. 


THE Water of the Baths riſes from 


the foot of the mountain St. Julian; its 
ſeveral ſources compriſe a ſpace of about 
ſeventy paces ; they form altogether a large 
body of water, which is nearly the ſame in 
all ſeaſons, Some of the ſprings are within 
the Baths, theſe run conſtantly ; others 
are without, they flow through pipes into 
the Barhs at pleaſure, The moſt conſider- 
able of them, La Maeſtra, ſupplies the 
reſervoir, fix large and fix ſmall Baths, two 
Tub Baths, and the Douge. 


The Bath of Mars contains full five hun- 
cred barrels of water : it is emptied every 
day ; and ten hours fills it again. 


The Baths form two compartments, the 
eaſtern and weſtern. The waters examined 
belonging to each are enumerated in the 
ſeveral experimental tables. They are all 

in 


: 
f 
n 
6 
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in a cool ſituation, limpid, colourleſs, and 
inodorous, except that of the long-neg- 
lected Bath of St. Julian, about two hun- 
dred yards from the general Baths, which 
has acquired impurities from accumulated 
filth and excluſion of air. This water was 
therefore well filtered, previous to its ana- 
lyſis. The waters of the reſervoirs have, 
more than any of the others, a ſubacid 
ſaline flavour, though in a very light de- 
gree: they are all more or leſs warm, as is 
ſhewn by the ſubſequent table, where alſo 
the comparative ſpecific gravity of each is 
exhibited, which ſuppoſes common cold 


water at 65 4 of Fahrenheit's thermo- 
meter. 


The cauſe of natural warm ſprings has 
of late times given riſe to much philoſo- 
phic argumentation. Some contend for 
ſubterraneous fires, others for the decom- 
poſition of pyrites. The ingenious pro- 
feſſor, having ſaid much and well on the 
ſubject, is inclined to believe, that ſteel, and 


ſulphureous 


( w 7 


; ſulphureous waters only owetheir heat to py- 
| rites; and that all acrated and ſaline waters 


obtain theirs either from ſhiſt, argillaceous 

| earth, or magneſia, The Piſa waters 
then are warm from their ſhiſtous ori- 

| | 

| 

R 

Dae TABLE 
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Of the Temperature and Specific Gravity of the 
Waters of the Baths. 


' Fahrenheit's Thermometer being at 77. 
The Barometer at 29 ,6. 


The ſeveral Waters. [Specific Gravity. | Temperature. 


Diſtilled Water 1,000 65 2 
Water of the Reſervoir of the 

Eaſtern Darn 1,125 106 
Water of the Bath of Jupiter 1,107 101 + 
Water of the Bath of Mars 1,071 3 
Water of the Nerve Batn 1,107 102 4 
Water of the Reſervoir of the 

Queen's n 1,107 99 1 
Water of the Hot Spring of x 

the Queen's Bath . . . 1,107 99 R 
Water of the Temperate Spring 

of the Queen's Bath . 1,107 92 
Water of the Tub Bath, near 

the Queen's Bath, 1,054 84 
Water of the Tub Bath, No. 3, 

of the Weſtern Bath . . 1,107 104 
Water of the Cold, or Jew's : 

T 1,071 86 
Waterof the New Spring with- g 

out the Weſtern Bath . . 1,107 92 f 


Water of a Spring in St. Ju- 
ö 1,125 68 


* FAS ACS... 


\ r Oo OO, Groen e —Ü OR IE EEE us OI EATER. 


Lt I 3 
Theſe Waters all depoſit a tartar upon the 


| bottom and fides of the Baths, upon the 


very brooms that clean them, or whatever 
comes in contact with them: the pipes 
through which they run, if not often 
cleaned, would be filled up with it. This 
incruſtation, from a thin pellicle, which 
forms in fourteen hours, will, by remaining 


undiſturbed on the ſurface of the Bath, be- 


come of ſo compact a nature in three or four 


days, that a ſmall bird may perch upon it 
without breaking it: it is very white, 
earthy, and light. I am convinced it is 
compoſed of quicł- lime ſtone and aerated 
magneſia. Expoſed to the ſun it acquires 
denſity much ſooner than in the ſhade. 


By ſtanding open, the volatile elements 
of the Waters are inſenſibly loſt : they cool; 
and the aerial acid, aſſiſted by natural heat 
and by contact with atmoſpheric air, readily 
flies off, The marble ornaments of the 
Bath rooms, the calcareous earth and mag- 
neſia loſing this connecting principle, are no 


longer ſoluble in water, and therefore form a 
diſtinct 


LF 1 
diſtin& incruſtating tartar. Hence we may 


readily conceive, how devoid of medical 
efficacy muſt be the water, when carried to 


any diſtance from the ſpring in veſſels, how- 


ever well ſtopped. During the time of 
filling and corking a bottle the aerial acid 
will eſcape. 


It has been idly credited, that if common 
cold water, and any warm mineral water, 
be placed upon the fire at the ſame time, 
the common cold water will boil ſooneſt, 
notwithſtanding the natural heat of the 
mineral water, which ought to advance it 
nearer the point of ebullition. The fol- 
lowing experiment will refute this vulgat 
prejudice. 


I expoſed, in ſeparate earthen veſſels, to 
an equal heat, reſervoir water of the bath, 
which raiſed the thermometer to go £ 
| Fahrenheit's ſcale, and common water of 
Piſa, which raiſed it to 68. The firſt boiled 
in 58 minutes, and the latter in 1 hour 12 
minutes. I then took them from the fire, 
5 c and 


8 6 vas a 
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and expoſed them alike to. cold ; the firſt 
ſunk the thermometer to 68 in 1 hour 1 5 
minutes, and the latter in 1 hour 2 mi- 
nutes. | | 


The experiment was often repeated, and 
the reſult was always the fame. The te- 
nacity of heat peculiar to the Piſa water 
muſt then be attributed to its faline and 
earthy combinations. 


EFFECTS OF CHEMICAL TESTS, ' 


IN theſe experiments, a few teſts on- 
ly, and thoſe the moſt approved, were made 
uſe of. They were prepared for the purpoſe, 
not bought. The portions of the waters 


analyzed were equal, and rather conſider- 
able. 


The annexed Table will ſhew the effects 
of the fifteen chemical teſts employed on 
the ſeveral waters, in the columns under 
each reſpectively. 


TABLE 


TABLE Or TESTS, and THrrir EFFECT 


Much White Precipitate. 


—_ 


Much White Precipitate. | The ſame. | The ſame. 


The ſame. | The ſame. 


Precipitate 
The ſame. [of a Yellow 
White. 


Much Precipitate of a 
Yellow White. 


The ſame. | The ſame. 


Much White Precipitate. 


Much White Precipitate. |The ſame. |The ſame. 


————_— 
Tincture of Soap. Much White Precipitate. |The ſame. The ſame. 
Saccharine Acid. Much White Precipitate. The ſame. The ſame. 
Volatile Alkali. Much White Precipitate. The ſame.] Ihe ſame. 
Tincture of Gals. e — — 
Fixe „ No Blue. The ſame. The ſame. 


The ſame. 


The ſame. 


The ſamg, 


| 


The fame. 


1 . 


The ſame. 


The ſame. The ſame. 
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f the Re- Ot the Hot [Of the Tem- E the Tub Of the Tub Of the Cal a, Of the new Of the 


ervoir of | Spring of perate Bath near |Bath, Ne 3, or. Jew's Spring Spring in 
e Queen's |the Queen's Spring of the the Queen's of the Wel-“ Hath. without the | St. Julian's 
Bath. Bath. [Queen'sBath-| Bach. tern Bath, Weſtern Bath. ield. 
— — — — —— œf— — — — 


The ſame, 


Faint but ſcarce | Faint 
i The ſame. diſcerni- White. The ſame.| The ſame. The ſame, 


ble. 


The ſame. | The ſame. | The ſame. 
— 
The ſame. The ſame. The ſame. 


he ſame.] The ſame. | The ſame. my ſame. The fame. The ſame. | The ſame. 


he ſame.| The ſame. The ſame. The ſame. | The ſame. The ſame. The ſame, 


he ſame.] The — The ſame. The ſame. The ſame. | The ſame.] The ſame. | 


— — ——ͤ— — 
he ſame.| The ſame. The ſame. The ſame. The ſame. The ſame. 


— —ͤ—¼ 


The ſame. The ſame. The ſame. 


—— jäü4 


l 


1 draw the followin g inferences from the 
effects of theſe ſeveral teſts. 

No. 1. Proves that the reſervoir water 
of the Eaſtern Bath only contains an evident 
portion of uncombined acid. 

No. 2. That this acid is probably aerial 


acid; and that in all the waters there is a 
magneſious ſalt. 


No. 3 and 4. That there is no uncom- 
bined alkali. 


No. 5 and 6. That there is a quantity of 
vitriolic acid in combination. f 
No. 7 and 8. That in all the waters 1 
there is ſome combination of muriatic acid. 

No. 9. That there is no barytes, either | 
pure or combined, \ 

No. 10 and 11. Thatall the waters have 
ſome compound earthy falts. 

No. 12. That calx, either pure or com- 
bined, is preſent. 


No. 13. That there is magneſi __ 
bination, and no copper. 


No. 14 and 15. That iron is coll 
abſent. 


4 
Y 
a 
* 
5 
2 
: 


c 2 ANALYSIS 


hs 


ANALYSIS BY EVAPORATION, 


-THE foregoing Table ſhews, that all 
theſe waters contain ſimilar principles; but 
in what proportion other experiments muſt 
determine. I choſe for ſuch experiments 


the water of the reſervoir and hot ſpring 
of the Queen s Bath. 


Experiment 1. 


1 evaporated, in a pipkin of the beft 
"Engliſh earthen-ware, 100 pints of the re- 
ſervoir water. Duting the evaporation a 
pellicle formed on the ſurface, an incruſta- 
tion round the ſides of the veſſel, and a ſe- 
diment at the bottom. I now and then 
broke the pellicle to let the vapour paſs. 
When the whole had acquired ſome degree 
of ſpiſſitude, I continued the evaporation by 
a more moderate heat in the balneum mariz, 
till a perfect dry refiduum was formed. It 
was. whitiſh, of a bitteriſh ſalt taſte, and 


weighed grains 2,388. 


Experiment 


dt ES ůͥmN da ad; ̃ bet AE a boa. . 
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Experiment 2. 


I poured ounces 18 of highly-rectified 
ſpirits of wine upon this reſiduum put into 
a glaſs veſſel, and ſtirred it with a glaſs rod. 
After ſtanding 12 hours, I ſtirred it again, 
and filtered it through paper. I then eva- 
porated the filtered ſpirit in a glaſs veſſel, 
by a balneum mariæ. The reſiduum was 
conſiderably falt, and bitter: it attracted 
moiſture, and weighed grains 212. 


Experiment 3. 
Vitriolic acid dropt upon this ſalt cauſed 
an efferveſcence; and white fumes aroſe. 


which, from the ſmell, were manifeſtly 


muriatic acid. To a ſolution of this ſalt 
in diſtilled water I applied the following 
teſts, ſhewing their effects, and the n 
ences deduced, 


c 3 TESTS, 
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Experiment 4. 

To know if the rectified ſpirit had let 
looſe any muriated natron from this mu- 
riated magneſious falt: I diſſolved grains 
100 of it, well dried, in diſtilled water; I 
poured gradually into it a ſolution of pure 
natron in diſtilled water, till the mixture 
grew turbid, and precipitated. After ſtand- 


ing ſome time, I filtered it; and the earthy 
reſiduum in the filter weighed full grains 


38. Then, making my calculations ac- 


cording to Bergman's rules, J found that 


about grains 94 of muriated magneſia were 
contained in grains 100 of this ſaline mat- 
ter; conſequently grains 199 were con- 
tained in the whole grains 212 of the 
former proceſs. It follows, that the rectified 


ſpirit muſt have decompoſed grains 13 of 
muriated natron. 


Experiment 5. 
By an aqueous ſolution of this faline 


matter, and by flow evaporation, I have 
procured ſome cryſtals ; which, from their 


cubic form, taſte, decrepitation on live 


- 


C 4 coals, 
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coals, and muriatic fumes on the application 
of vitriolic acid, were clearly muriated 
natron. 


Experiment 6. 


What remained in the filter inſoluble in 
ſpirics of wine, when dried, weighed grains 
2,175 (See Exp. 2). This I put ina glaſs 
veſſel, pouring upon it full ounces 30 of 
cold diſtilled water: ] ſtirred it, let it 
ſtand 24 hours, and filtered it; I evapo- 
rated it in a glaſs veſſel by the balneum 
mariz, and obtained a ſaline maſs of con- 
fuſed cryſtals, weighing when dried grains 
780. I ſubmitted grains 18 of this matter 
to the following teſts; ſhewing their effects, 
and inferences. 
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filtered it. The lime-ſtone decompoſed 
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Vitriolated magneſia, muriated natron, 


and poſſibly vitriolated natron, may then be 
its component principles. 


g Exper iment 7. 


I diffolved grains 60 of this cryſtalline 
maſs in diſtilled water, pouring upon it an 
aqueous ſolution of cauſtic natron, till it 
became turbid, and precipitated. After 
ſtanding 6 hours, I filtered the mixture, 
and there remained from grains 4 to 5 of 
pure magneſia in the filter, which form the 
baſe of about grains 25 of vitriolated mag- 
neſia. The grains 780 then of the above 
cryſtalline maſs contained grains 325 of 
vitriolated magneſia. 


Experiment 8, 


Wiſhing to know what quantity of yi- 
triolated and of muriated natron this maſs 
contained, I diſſolved grains 200 of it in a 
large portion of water, adding a quantity of 
powdered lime-ſtone to it: I ſhook the 
mixture, let it ſtand 6 hours covered, and 


the 


1 
the vitriolated magneſia, precipitating its 
baſis, and combining with the vitriolic acid. 
Any remaining lime- ſtone that might be 
in the filtered ſolution, I precipitated with 
aerial acid decompoſed from calcareous 
ſpar by means of vitriolic acid; thus ren- 
dering it inſoluble in water. I left it 24 


hours expoſed to the air, and again filtered 
it. 


Thus for a vitriolated magneſia I ſubſti. 
tuted a ſelenite, which, by reaſon of its in- 
ſolubility in water, might partly have re- 
mained in the firſt filter; 3 I therefore 
edulcorated it ſeveral times with boiling 

water. This inſolubility afforded me the 
means of ſeparating the ſelenite from the 
whole cryſtalline maſs, 


Experiment 9. 


For this purpoſe I evaporated to dryneſs 
the filtered ſolution ; I poured upon the 
* 11 eight times its weight of cold 


diſtilled 


[44% } 


diſtilled water; I ſtirred the mixture; and, 


aſter ſtanding 6 hours, filtered it. The 
dried inſoluble ſelenite then remaining in 
the filter weighed grains 59 4, which con- 
tained grains 27 f of vitriolic acid; which 
grains 27 1, taken from ſelenite, and tranſ- 
ferred to a baſe of magneſia, prove the 
quantity of vitriolated magneſia to have 


been grains 837 in grains 200 of the 


faline maſs ; or grains 325 of vitriolated 
magneſia in the whole grains 780 of the 
faline maſs. 


Exper ment IQ, 


Acid of ſugar, applied to the filtered fo- 
lution of Experiment 3, gave no ſign of the 
preſence of calx; for which reaſon, it 
could only contain vitriolated and muriated 
natron, To ſeparate theſe, I put to the 
ſolution grains 200 of pure barytes in pow- 
der, ſtirring it, and filtering it after ſtand- 


ing 12 hours. The barytes would attract 


the Wine acid, forming a vitriolated 
1 barytes, 
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1 
barytes, which, from its inſolubility, muſt 


remain in the filter, together with the 


ſuperabundant pure barytes. 


Experiment 11. 


Upon the earthy reſiduum taken from 


the filter I poured nitrous acid, till all 


efferveſcence and ſolution ceaſed. I ſtirred 
the mixture, let. it ſtand, and filtered it: 
the earthy reſiduum, that is vitriolated ba- 
rytes, when edulcorated and dried, weighed 
grains 108, which of courſe contained above 
grains 1 4 of vitriolic acid. There is then the 
vitriolated natron, whoſe quantity in grains 
200 of the ſaline matter may be valued at 
grains 52, which grains 52 contain grains 
14 of vitriolic acid : there are therefore 


grains 203 of vitriolated natron in grains 
780 of the ſaline maſs. e 


The filtered ſolution then, after the 
addition of barytes, ought to contain nay 
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tron freed from its vitriolic 8 2 and mu- 
riated natron. 


ll 4+ 

To detect whith, I put a ſolution of 
muriated calx in diſtilled water upon. the 
filtered ſolution, till it became no further 
turbid, or precipitated. I let the mixture 
| ſtand, and then filtered it. The reſiduum 
conſiſted of upwards of grains 13 of a calx 
precipitated from the natron exiſting in the 
ſolution : ſo that the natron had decom- 
poſed grains 31 of muriated calx, and had 
combined with full grains 19 of muriatic 
acid, with which it had Renee: oo” 18 
of muriated natfon. 7 


= 


Moreover, as grains 7 of natron form the 
baſe of grains 18 of muriated natron, it is 
an additional proof, that in grains 200 of 
the ſaline maſs there muſt be grains 52 of 
vitriolated natron. 
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Experiment 13. 


2 


Upon this laſt filtered ſolution I dropt 
an aqueous ſolution of natron, ſo long as 
the mixture whitened, in order to decom- 


poſe any remaining muriated calx. I then 


filtered and evaporated it. The reſidu- 
um after evaporation I ſubmitted to the 
neceſſary analyſis, and it proved to be mu- 
riated natron. Having finally extracted 


from the grains 200 of the ſaline maſs all 


its vitriolated magneſia and vitriolated Nay 
tron, I found. that it contained full grains 
64 of muriated natron ; ſo that the whole 
faline maſs of grains 780 mult contain graing 
252 of muriated natron; which, added to the 


grains 13 more, that the rectified ſpirit had 


diflolved, ſhews that the amount of muri- 
ated natron contained in the reſiduum of 
100 pints of the water, is grains 265. 


Having endeavoured to ſhew the quali- 


ties and quantities of the ſaline principles 
of theſe waters, let us inveſtigate the inſo- 


luble 
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luble reſiduum, which, taken from the filter, | 
weighed grains 1,395. 


mmm m 


emen 14. 
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bol grains 288 of this reſiduum well 
powdered i in 21 pints of diſtilled water, to 
free it from any vitriolated calx, and filtered 
it. This liquor (which a ſmall portion of 
ſaccharine acid rendered milky) on evapo- 
tation gave grains 200 of vitriolated calx: 

the earthy matter in the Slter weighed 
grains 88. The grains 1,395 of inſoluble 
reſiduum muſt then contain grains 969 of 


vitriolated Gil, 


; r 


To the grains 88 of earthy matter, 1 
poured diſtilled vinegar, to free it from 
= any calx or magneſia. When the effer- 
| | veſcence had ceaſed, I added ſuperabundant 
; 


acid, let it ſtand 4 hours, and filtered it. 
What 
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What remained in the filter, edulcorated 


and dried, weighed grains 12. 
Experiment 16. 


In this ſolution, diluted with diſtilled 
water, I dropped 3 drops of vitriolic acid; 


neither whiteneſs or precipitation enſued; 
conſequently, it contained no barytes; The 
earthy matter decompoſed then was either 


calx, or magneſia, or perhaps both. 


Experiment Ws i ©: 


To determine this, I dropped ſome cauſtic 
volatile alkali into the foregoing ſolution ; 
it became ſuddenly white, and grew more 
ſo on filtration, and on ſtanding 24 hours; 
the remains of the filtration was magneſia, 


and weighed grains 18. The grains 88 off 


carthy matter yielding grains 18 of magne= 


fia, the whole maſs of inſoluble reſiduum, 


of grains 1, 39 5, muſt contain grains 87 of 
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7 + 
magneſia: for, taking away its grains 969 


of vitriolated calx, its earthy matter is grains 
426. 


Exyeriment 18. 
Upon the ſolution laſt filtered I poured 


fixt vegetable alkali diffolved in diſtilled 
water: it became milky: I filtered it after 


ſome time. What remained in the filter 


was 'calx, and weighed grains 58. The 


grains 88 of earthy matter yielding grains 
58 of calx; the whole maſs of inſoluble 
reſiduum (whoſe portion of earthy matter 
is grains 426) muſt. contain \grains 281 of 
calx. 


Boperiment 1 * 
1 thus analyſed the grains 12 of produce 


from Exper. 15. I poured muriatic acid 


upon it; after two hours added a little diſ- 
tilled water, and filtered it. I found i in the 
filter grains 2 f of filiceous earth, which 1 
ſubmitted to the. following teſts, marking 
the reſult. 

TESTS, 
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TESTS. EFFECTS, 
Saccharine acid | No alteration. 
Volatile cauſtic al- White flocculi. 

kali | 
Phlogiſticated fixt | A precipitate con- 
alkali 10 1 ſtantly white. 


I dcopped a little volatile cauſtic alkali into 
the ſolution, before I put in the accharine 


acid, to W any Wer. of muriatic acid, 


© + ry 


ehen 5 3 * 
Haliod. 3 | 
Tha hn. Tr ob 1 5 . is 
then evident. The grains 94 of remain 


100 g, "7% 


ing earth, diſſolved in the muriatic acid, and | 


precipitated by the alkalies, was argillaceous 
earth, which I combined with vitriplic. acid, 
and formed a pure alum. do that the whole 
of the earthy matter contained grains 46 
of — . — rn ba ſili- 
cequs. : Docfe ale avert bn ilott 

oy ' | it gre gane 

The quantity 7 * 4018 in theſe wa- 
ters remains to be conſidered... 
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I filled a glaſs matraſs with 4 pints of 
the reſervoir water, ſtopped it cloſe ; then, 
placing it upon the fire, with all due pre- 
caution, and by means of a proper apparatus, 
I expoſed a certain portion of lime-water 
to the ffxt air, which fled off by the neck 
of the unſtopped matraſs: the lime- water, 
which became milky as the air aroſe, I 
frequently ſhook in its veſſel, to expoſe a 
conſtant freſh ſurface of it to the fixt 
air. Immediately as J perceived that 
the water in the matraſs began to ac- 
quire a milky caſt, and before it boiled, I 
removed it from the fire; and then filtered 
all the lime-water, which gave me grains 

22 of calcareous earth. Conſequently, 4 
pints of this reſervoir water contain nearly 
grains 7 + of uncombined aerial acid; or, 
Too pints of it contain grains 187. Had 
I kept the matraſs longer on the fire, | 
| the aerlal acid of the calx and aerated mag- | 
| neſia would have eſcaped; and they, thus | 
l loſing their ſaline quality, and becoming 
inſoluble, would have rendered the water 
1 K analyſis turbid and white. The 


quantity 
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quantity of aerial acid decompoſed would 
alſo have exceeded that juſt uncombined 
proportion, which gives the water its natu- 
ral acidulous freſhneſs. 


We will now enumerate from experi- 
ment the ſeveral proportionate contents of 
100 pints of the reſervoir water. 


Aerial acid uncombined - Gr. 187 
Vitriolated naton 203 


Muriated natron - - 265 
Vitriolated calx - 969 


Vitriolated magneſia 325 
Muriated magnefia - = 199 
Lime-ſtone - — 281 
Magneſia alba, not calcined - 87 
Argillaceous earth - <- 46 
Siliceous earth - - I2 


It ſhould be remarked, that in the ſum- 
mer, and in dry weather, theſe principles are 
all found to be in rather larger proportions 
than in other ſeaſons, or after heavy rains. 


d 3 WATER 


108 1 


- . THE Queen's BATH. 


THIS Water was analyſed by the ſame 
methods as the preceding,. from which it 
differs only in the proportion of its contents, 
and the abſence of aerial acid, of which it 
does now and then give ſome light figns. 


Contents of 100 Prints. | 


"WATER or THE WARM SPRING or 


Vitriolated natron = - Gr. 186 
Muriated natron — — 260 
Vitriolated calx PF 
Vitriolated magneſia - 1 
Muriated magneſia - - 179 
Lime-ſtone - ... 204 
Magneſia alba, not calcined - 44 
Argillaceous earth WEL 34 
Seen re r 0 


The other. waters of the baths have all 


fmilar qualities, but diſſimilar quantities. 


Or 
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Or THE PELLICLE, AND TARTAR or 
THE WATER IN THE BATHS. 


Experiment 1. 


OF this tartar powdered, and thoroughly 
dried by the fire, I diflolved grains 100 in 
ſome diſtilled vinegar, which I then diluted 
with water. After ſtanding ſome hours, I 
filtered it: grains 5 of an earth remained in 
the filter; which, not diffolving in muria- 
tic acid, was, I preſume, ſiliceous. 


Experiment 2. 


Upon the filtered ſolution I poured cauſtic 
volatile alkali newly prepared: a turbid 
appearance of a pale yellow took place, and 
gradually formed a precipitate : after ſome 
hours I filtered it; che matter left in the 
filter became whiter when dry ; it was pure 
magneſia, weighing' grains 15. 


Experiment 3. 


Ty Pouring at intervals a ſolution of fixt 
alkali in diſtilled water upon the filtered 
' d4 liquor, 
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liquor, after the effuſion of volatile alkali, a 
copious white precipitate ſuddenly formed, 
rendering the ſolution perfectly white. 
When it had ſtood, and the fixt alkali 
cauſed no further change, I filtered it: the 
remaining earth in the filter, which was 
certainly calx, weighed grains 8. 


Experiment 4. 


Still further to aſcertain the exact quan- 
tity of magneſia, I diſſolved in nitrous acid 
grains 100 of the bath water tartar ; I pour- 
ed lime-water upon the ſolution, it became 
turbid and white ; by degrees a ſediment 
was formed, which, when edulcorated and 


dried, weighed 3 grains 1 5. Thie 


corroborates Experiment 2 2 i 


I made fimilar experiments on the ſpon- 
taneous pellicle of the water in the baths; 
the nature of the products was the ſame, 
but the quantities of them differed 1 in the 
followin 8 comparative 1 ratio ; 4 


. 


t oo: 


Grains 100 of Tartar, Grains 100 of Pellicle, 
Gr. PRODUCED Br. 
30 - Calcareons earth 86 
15 Magneſia 1 
5 - Stliceous earth = 3 


The calcareous earth prevails rather in 
the pellicle; magneſia and filiceous earth 
jn the tartar. 

To account for this earthy depoſition, 
we will believe that originally its calx and 
magneſia were intimately combined with 
the water. Theſe, poſſeſſing a ſuperabun- 
dance of aerial acid, acquired the properties 
of ſalts. The heat of the water, a free 
communication with atmoſpheric air, and 
the inſufficient tenacity of its earthy baſe, 
nov ſuffer the aerial acid to eſcape. The 
calx and magneſia, loſing that exceſs of acid 
which conſtituted their ſaline form, become 
inſoluble in water, and are precipitated, 
ſwimming on the ſurface, or ſinking, accord- 
ing to the bulk, denſity, and ſpecific gravity 
of their particles. 
| This 
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This is plauſible : but perhaps we ſhould 
come nearer the truth, if we attributed this 
depoſition to magneſia alba, not calcined, and 
calx, which, by reaſon of their extreme 
tenuity, are, together with the ſmall portion 
of ſilex, readily ſuſpended in water fo long 
as it has heat and motion ; but when that 
water is at reſt, and grown cold, theſe 
earthy particles accumulate by attraction, 
forming the pellicle and tartar. 
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_ ON THE 


ACIDULOUS WATER 


O F 
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SITUATION OF THE SPRING. 


WO miles and a half eaſt of the Piſa 
baths, paſſing by a pleaſant road at 
the: mountain's foot, through the valley of 


Aſciano, and near the great aqueduct of the 


town, you come to a prolongation of the 
mountain Colle, which, advancing into the 
plain, takes the name of Monticello; at its 
extremity ariſes the acidulous ſpring of 
Aſciano, 


It is within an humble building, and 
forms a kind of well nearly level with the 
ſurface 
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ſurface of the ground, which is covered over 
with a ſtone. Two ſmall baths adjoining 
are ſupplied from it; but they are in diſuſe, 
on account of the extreme frigidity of the 
water. 


This long-negleted ſpring was about 
forty years ſince introduced to notice by 
Dr. Barzanti, of Piſa, who had in many 
caſes experienced good effects from its wa- 
ter. It was in conſequence covered in; 
and its repute is now ſuch, that it is ſent in 
bottles over all Tuſcany, and even into fo- 

reign countries. 


In 1757, Bartolommeo Meſny publiſhed 
his analyſis of the water, after the manner 
of Hoffman and Duclos. Had it been ſa- 
tis factory, I might have been ſpared the 
trouble of making another, which the in- 
tereſting nature of this ſpring ſeemed to 


require. 


43 


PROPERTIES 
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PROPERTIES OF, THE ASCIAN@ . 
<->; ee. OED 
7 j | | 14551 
A its ſource it is limpid, and colourleſs. 
It has a flight pungency of ſmell, not un- 
pleaſing, and a ſouriſh taſte, at firſt agreea- 
bly ſharp, then becoming ſomewhat ſaline: 
theſe qualities diminiſh in the winter, or 
when rains have rendered the water more 


dilute. 


Its ſpecific. gravity is to that of diſtilled 
water as 1,143 to 1,000. It is cold in the 
ſummer; and ſince it has been covered in, 
I have found it ſomewhat warm in the win- 
ter. My thermometer, which in the open 
air ſtood at 59, when it approached the ſur- 
face of the water roſe to 6 3 5, and when 
immerged in the water to 65 x. On ſtand- 
ing it yields a tartarous incruſtation, and 
pellicle of the ſame nature with thoſe of the 
Piſa-bath waters. 
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far as the mond of the reſervoir. att vie 


| 6 

The water is about 20 inches below the 
mouth of the reſervoir, in the pavement 
which includes the ſpring. Holding my 
head over and within it, I was ſenſible of 
the fame ſuffocating vapour which I have 
felt arifing at eight or ten inches from the 
earth in the Grotta del Cane, near Naples. 
This exhalation does not extend quite ſo 


= 


DO emmy 1 

ee ee ae nodw 
A \ lighted candle, let down within * 
ten inches of the water, burnt feebly; and, 
carried near to the ſurface, as extin- 
Experiment 2. Une, 4400 
A ſmall bird held at the ſame diſtance 
from the water ſhewed ſigns of approach- 


ing death; brought into the open air, it 
recovered, and fled away. 


Experiment 3. 


An unſtopt phial of tincture of litmus, 
held within the vaporous atmoſphere of the 


water, and ſhook, became red. 
; Experiment 


1 


—— 4. 


Very clear lime-water, 3 to 1 
vapour in the ſame manner, became milky, 
and threw down its calcareous earth ; but, 
ſhaking the bottle; it by 1 re- aſſumed 
its tranſ] Parency. 

Such experiments ſufficiently prove this 
exhalation to be aerial acid. ; 
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EryxcTs or CHEMICAL TESTS ON THE 
As8CIANO WATER. 


TO diſcover its component principles, 
I ſubmitted it to the fame teſts as the Piſa- 


bath water. The following were their 
effects: 


TESTS, 
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TESTS. 
Tincture of Litmus. 
De 


» and, 
tilled | Vinegar. 


Paper ſtained with Tur- 


Paper Ruined with Eitmus, f 
| reddened with diſ- 


— 8 


EFFECTS. 


Sudden bright Red. 


— 


meric. 5 19 
Muriated Barytes. White. 
Ceruſe ſuperabundantly | loch White = 
acetated. _ Precipitate. 
Nitrated Mercury ſaper- Vellowiſh White Precipitate 
abundantly — om | ſuddenly formed. 
{ | „ - | Sudden copious White 
Nitrated Silver. Fg 
Vitriolic Acid. 
| Fixt Vegetable: Alkali in Sudden copious White 
diſtilled Water. Precipitate. 
: . Much White diunited 
Tindure of Soap. Precipitate. 
1 White Precipitate ſuddenly 
formed. 
Volatile cauſite Alkali. The ſame. 
Tincture of Galls. | 
Fit phlogifticated Alkali. No Blue. 
— | 


ſe 


1 


. Theſe effects prove, that the water con- 
tains aerial acid uncombined, vitriolic and 
muriatic acid in combination, alſo compound 
earthy ſalts. The properties and propor- 
tions of theſe we will next ſhew. 


ANALYSIS BY EVAPORATION OF THE 
ASCIANoO WATER. 


_ PREVIOUS to the evaporation, we 
will determine the quantity of the aerial 
acid, 


By means of the ſame apparatus with 
which I examined the Piſa-bath waters, 
and of lime-wacer, I examined four pints 
of this acidulous ſpring. So much aerial 


acid was evolved, that the lime of the lime- 
water, precipitated in the form of an inſo- 


luble calcareous earth, weighed grains 41. 
Four pints then of the Aſciano water con- 
tain nearly grains 14 of looſe uncombined 
aerial acid. Or, in 100 pints of it there are 
grains 348 3. I would remark, that the 
| e Water 
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water drawn from the pipes that ſupply the 
little baths of Aſciano, contains leſs of aerial 


acid than what is taken from the reſervoir 
of the ſpring. 


After evaporating 100 pints of this water, 
the reſiduum weighed grains 2, 206, con- 
taining all thoſe ſubſtances it held in ſolu- 
tion in the following proportions. 


Uncombined aerial acid - Gr. 374 
Vitriolated natron = -" 3 
Muriated natron <> * 
Vitriolated ca — 654 
Vitriolated magnefſia - 2275 
Muriated magneſia - = 177 
Lime: ſtone - - 294 
Mlagneſia alba, not calcined '= 109 
Argillaceous earth - »- 38 
Siliceous earth — - 9 
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There is clearly ſome analogy between 
the Aſciano water and the Piſa- bath water: 
but the Aſciano is cold, and abounds with 
e acid; it holds in ſolution a larger 

portizn 


r 


( on } 


portion of ſalt, if we except the vitriolated 
calx ; it is even equal to that of the new 
reſervoir of the baths, which is the moſt 
abundant in principles. | 


OF THE COMMON SPRING WATER OF PI- 


SA, AND OF THE BATH FOUNTAINS. 


ALL waters uſually drunk, though eſ- 
teemed pure, are nevertheleſs loaded with 
heterogeneous ſubſtances, according to the 
nature of which they are grateful and falu- 
brious, or the contrary. The proportionate 
goodneſs of ſuch is always an intereſting 
object of inquiry. It may be to the pur- 
poſe then, if we give ſome analyſis of thoſe 


waters, which are adopted for general uſe 
at the baths of Piſa. 


There are two kinds of water uſed in 
common for drinking : that of the fountains 
in the ſquare, which, iſſuing from the foot 
of the mountain Caldaccoli, is conveyed by 
21585 to the baths; and that of the Piſa 

e 2 fountains, 
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fountains, which is in fact daily brought 
from Piſa to the baths. The latter is light 
and pleaſant, making no depoſit: the for- 
mer is thick and unpleaſant, incruſtating 
and depoſiting a ſediment in proportion as 
it is kept. 


The effects of teſts on each are ſhewn in 
one comparative view. 
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TESTS, 


R 


TEST. 


Tincture of Litmus. 


Lime Water. 


Paper ſtained with 

Litmus, and red- 
dened with diſtil- 
led Vinegar. 


Paper ſtained with 


Turmeric. | 


Ceruſe ſuperabun- 
dantly acetated. 


— — —— — 

Nitrated Mercury 

ſuperabundantly a- 
cetated. 


Nitrated Silver. 


Vitriolic Acid. 


Fixt vegetable Al- 
kali in diſtilled 
Water. 


Tincture of Soap. 


Saccharine Acid. 


Muriated Barytes. 


Volatile cauſtic 


L 9 1 


Piſa Spring Water. 


Faint White, 


Very faint White. 


O— — — 


— 3 


* 


Faintiſh White. 


nile ants | 


Tincture of Galls. 


Fixt phlogiſticated 
Alkali. 


No Blue. 


Piſa Bath Water. 


White. 


Much White. 


Copious White Pre- 
cipitate readily 
formed. 


Vellowiſn 
White Precipi- 
tate. 


White Precipitate. 


White Precipitate. 


The ſame. | 


White. 


| 


White Precipitate. 


No Blue. 


Hence 
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Hence it appears, that the water of the 
bath fountains has diſſolved in it vitriolic 
and muriatic falts, whoſe bafes are calx, 
magneſia, and perhaps natron. The calca- 
reous incruſtation at the ſame time plainly 
indicates a mixture of aerated calx and 


 mapnefia.” 


Twenty pints gave me by flow evapo- 
ration a reſiduum weighing grains 239, 
which makes grains 1,195 in 100 pints. 
F made no further experiments upon the 
water, as it was analogous to that of the 
baths, differing only in temperature and the 
ſmaller proportion of its principles in ſolu- 
tion, d 
It is then inefficacious as a bath, and 
dangerous to drink, particularly where the 
ſtomach is weak. The water of the Piſa 
fountain, on the other hand, diſcovers very 
ſmall portions of vitriolic or muriatic ſalts, 
and thoſe are of an carthy baſe. Pints 100 
of this water evaporated afforded but grains 
60 of refiduum, which conſiſted of vitrio- 

3 RIS . lated 


* 
-» 
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lated and muriated magneſia, vitriolated 
calx, a little muriated natron, and barely an 
atom of argillaceous and filiceous earth. A 
pint of the water neceſſarily contains of 
heterogeneous matter only gr. 3. 


This Piſa water is therefore the moſt 
pure, limpid, and grateful, of any I ever 
taſted or examined. 


The Piſans alſo drink certain well waters, 
drawn from a ſoil partly marſhy, partly ſa- 
bulous ; ſuch waters muſt be impure, and 
will occafion obſtructions, dropſies, ſwelled 
legs, and a wan complexion. 


Conſulting therefore the good of his 
ſubjects, Ferdinand I. of worthy memory, 
began a noble aqueduct, whoſe arcades ex- 
tend five miles, which was finiſhed under 
Coſmo II. to convey to Piſa the water from 
ſeveral ſprings in the declivity of the Aſciano 
mountain. To this water we may attribute 
the wholeſome looks of our natives; and it 
js owing to this water that even the inha- 

e 4 bitants 


11 


0 
i 
4 
5 
1 


— .AS7; 


233 


SA 


— — 2 14int of > 


* 
P 1 7 


— 


— 3 —_— ——— 
—— — 2 EET moans r —_— 
+ 4 airy. * 


— u — 


— —-— 


! 
4. 
b 
. 


— — 
— — 


— we i CG 
. „ + 4 + 
PST as SB 


[ 72% } 


bitants of mountainous countries maintain 
their health, comin g to the more low and 
damp ſituation of Fils, O0ISHLL is TO n 


We have many ſituations on ade] Medi- 
terranean coaſt, whoſe inſalubrity is wrong- 
fully attributed to the air; whereas it of- 
tener ariſes from the waters in uſe loaded 
with poiſonous inſects, and other noxious 
matter. Many of theſe ſituations might be 
rendered healthy, were they ſupplied with 
a water like that of Piſa. FRA, 


Whoever viſits theſe baths ſhould drink 
the water of the Piſa fountains ; and never, 
by reaſon of its proximity, be tempted to 
uſe the unſafe water of the fountains of 
the ſquare, 


MEDICINAL VIRTUES OF THE PISA- 
BATH WATERS. 


MOST mineral waters have had their 


panegyriſts, who have attributed more vir- 
tues 


Z 


C20 1 


tues and more cures to them than they ever 
poſſeſſed or performed. Theſe writers, diſ- 
regarding truth and the general good, claim 
no public gratitude ; they ought to have 
exhibited alike the merits and demerits of 
their waters. Yet ſome of theſe err inno- 
cently, blinded by partiality,-and urged by 
the love of writing and of fame. But their 
indiſcreet eulogy often defeats/its own pur- 
poſe : by perſuading us to believe too much, 
we become ſuſpicious, and believe nothing. 


Such panegyriſts the Piſa waters have 
had: I will not ſcrutinize into their de- 
| ſerts ; but proceed to mention thoſe gene- 
| ral diſorders to which they ſeem adapted, 
| from the obſervations of experienced phyſi- 
cians, that the invalid at a diſtance may 
form ſome idea how far they apply to his 
caſe. 2 


The thermal waters of Piſa rank among 
the ſaline: they are exhibited internally by 
drinking them, or by way of injection; and 

externally by immerſion, or the douge. 
The 
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7 The water in the reſervoir, ſituate in the 
middle of the gaſtern bath, is adapted for 
internal uſe: though warm, it does not 
nauſeate, even drunk largely: its aerial acid 
renders. it' exhilarating and antiſeptic ;- it is 
a geutle attenuant, incides, and clears away 
the ſbarp viſcid humours of the firſt paſs 

3 it is cleanſing, detergent, and anthel - 
_ It pervades the minuteſt veſſels, 
gives tone to the ſolids, moderates the cir- 
culation z it alſo promotes perſpiration and 
urine, which laſt, if crude and . it ren 


ders property fedimentous. | 


It is ents uſeful where the in- 
teſtines are ulcerated, abound with ſordes, 
or with any of the cauſes of ob{linate diar- 
rhaa and dyſentery : alſo, in lienteric and 
celiac affections, where the meyſenteric 
glands are obſtructed, or any of the abdo- 
minal viſcera; and it mitigates the conco- 
mitant febrile ſymptoms. It effectually 
cures jaundice, and diſſolves gall- ſtones; it 
expels gravel and ſtony concretions. It 
relioyes, and has cured, iſchury, diabetes, 

8 gleets; 


123 


gleets; alſo, ulcers of the kidneys and uri- 
nary paſſages. It allays pains in the ſto- 
mach, with exceſſive vomitings; and for 
chloroſis it has proved a certain remedy. 


In drinking this water, its virtues are in 
many diſeaſes heightened by partial injec- 
tions of it at. the fame time; for, by thus 
coming in immediate contact withthe affect- 
ed parts, it muſt have greater efficacy than 
when it reaches them changed and com- 
bined with the animal juices. This ap- 
plies to ulcers in the rectum, bladder, and 
womb, fluor albus, hzmorrhoidal ulcers, 
periodical colic, dyſentery,” and habitual 
diarrhea. 


But more frequently uſeful are theſe 
waters as general or partial baths ; their 
good effects as ſuch have been long known, 
but not, till lately much underſtood. Our 
inveſtigation of the lymphatic ſyſtem ex- 
plains to us how readily any fluid applied 
to the ſurface of the body is taken up and 
carried into it by the infinite and minute 
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mouths of the lymphatic veſſels. Hence 


we may readily conceive how preferably 
immerſion acts in many diſorders. 

The water thus introduced into our ſyſ- 
tem by the lymphatics moſt intimately per- 
vades it, dilutes and corrects the acrimony 
and impurities of its humours, removes any 
ſtagnant or obſtructed fluids, promotes cir- 
culation, aſſiſts the ſecretions: and excre- 


tions, and gives the ſolids their due moiſ- 
ture and fulneſs. | V 


The 4 which the Baths are found 
to relieve, are principally rheumatiſm, gout, 
periodical head-aches, pains over the eyes, 
convulſions, hypochondriac and hyſteric af- 
fections, palſy, weakneſs: of the joints, 
rickets, white ſwellings, jaundice, N 
tinea, . and old ulcers. 


The Joy ge effects the reſolution of ſtag- 
nant humours, particularly if external ; it 
re- produces action in debilitated indolent 


parts, 


11 


parts, quickening circulation through them; 
and it cleanſes wounds. 


This has been accounted for upon the 
mechanical principle of percuſſion alone: 
but the warmth and ſaline particles of a 
water, thrown thus forcibly upon the 
mouths of the abſorbent veſſels, cannot be 
void of efficacy. Yet, ſo mild are theſe 
falts, and the temperature of the waters, 
that we may ſafely preſcribe their uſe to 
the moſt delicate and ſenſible habits. 


A few words remain to be ſaid on the 
medicinal virtues of the acidulous water 
of Aſciano. 


It acts powerfully upon the animal œco- 
nomy by reaſon of its aerial acid, its falts, 
and its degree of cold. It has many of the 
valuable qualities of the Piſa- bath waters, 
but its uſe is limited to the drinking of it. 
It is exhilarating, antiſeptic, attenuating, 
and aperitive. It more eſpecially aſſiſts 
both the ſecretion and expulſion of urine. 

It 


(00 ] 


It is detergent, and its aerial acid and fri- 
gidity render it ſtomachic and tonic. It is 
then particularly adapted to hypochondriac 
affections, and pains of the head; to expe] 
the ſordes of the prime viz, and correct 
their putrid cauſes ; to iſchuria, diabetes, 
ſtone or gravel, and to complete the cure 
of a gonorrhœa; to cleanſe and cicatrize ul- 
cers of the inteſtines, and urinary paſſages ; 
to ſtrengthen the ſtomach, and the ſolids in 
general ; and, like all other ſuch acidulous 
waters, it is an approved remedy in the 
gout, which the obſervations of Hoffman, 
and of ſome ingenious foreign phyſicians « 
our own times, partly confirm. 
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This cold acidulous ſpring is by ſo much 
the more valuable, as it is in the vicinity 
of the warm thermal waters : for it is often 
found ſerviceable to join to the external uſe 

- of the one the internal uſe of the other ; or 
at leaſt the Aſciano water ought to termi- 
nate the cures. of the Piſa- bath water, in 
order to reſtore that tone of the ſtomach, 
which continued warm bathing will more 
- or 


L093 


or leſs diminiſh, And ſuch tonic water 
drunk at its ſource 1s ſurely to be preferred; 
although it has been found perfectly good, 
after remaining fix months in bottle, with a 
refined cork, and kept in the cool. 


I ſhall not dwell longer on the medici- 
nal properties of theſe waters. What I 
have ſaid of them, as a chemiſt, may poſſi- 
bly induce the practical phyſician to apply 
them in other diſeaſes than thoſe I have 


enumerated. 


The neceſſary directions and regimen to 
be obſerved, under a courſe of the Piſa or 
Aſciano waters, ought certainly to be ob- 
tained, before the unexperienced invalid 
ventures upon the uſe of them; but, 
with the proper cautionary inſtructions, I 
would venture to ſay, I pede fauſto, grandia 


laturus præmia. 
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HISTORICAL SKETCH 


OF THE 


TOWN or PISA, 


HE ancient town of PIs, ſituate in 

43* 36' of N. latitude, was founded 
by a colony of Arcadians from the Pelopon- 
neſian diſtri of Piſa in Elis; who, tired of 
the country's wars, retired hither under their 
leader Pelops, and built a city. 


It was ſubjected to the Roman empire, 
A. U. 558, and it ever maintained a good 
correſpondence with its mother country, as 
a warlike nation. Cæſar called it his mili- 
tary colony : and Auguſtus gave it the title 
of Julia obſequens. On the declenfion of 


the Roman empire, it became a powerful 
| Th republic, 
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republic, and was the great emporium of all 
the Mediterranean commerce. 


But it acquired its higheſt pitch of re- 
publican luſtre A. D. 935. The Genoeſe, 
in their conteſts with the Aſiatic pirates, 
often ſought refuge in the towers of Piſa, 
of which they reckoned up 10,000, each 
belonging to a noble family. In 1102 it 
was walled round. The Piſans are ſaid to 
have diſtinguiſhed themſelves in the con- 
queſt of Jeruſalem : one Colſcetto, a Piſan, 
having firſt mounted the breach of its walls. 
And the archbiſhop Dagobert in 1099 was 
choſen patriarch. of Jeruſalem. 


In 1284 Pifa was eee e Ge- 
noeſe, after a deſperate and deciſive naval 
engagement, in which the celebrated count 
Ugolino commanded. 


In October 1406 it ſubmitted to the 
Florentines, whoſe dominion the Piſans ſtill 
ſpurn in ſecret ; notwithſtanding the pater- 
nal rule of the Medicean family, and the 

lenient 


1 


lenient ſway of the ſucceeding grand-dukes 
of the houſe of Auſtria. The Florentine 
families pretend to this day, that the Piſans 
ſcarce maintain cuſtomary ſocial civilities 
towards them. 


Pifa is now far leſs populous than here- 
tofore ; its inhabitants, from the average of 
many calculations, not exceeding 16,500. It 
has no longer any commerce to ſupport it : 
formerly it was famous for the building of 
boats, with which it ſupplied all the mari- 
time ſtates of Italy. In later times it ex- 
celled in poliſhed ſteel work; and one or 
two Piſan attiſts ſtill maintain that trade, 
Almoſt every travel- writer, injudiciouſly 
copying from Smollet, tells us, that the 
town is ſo deſerted, as to allow of graſs 
growing in the ſtreets : I have never ſeen 
any worth remark. Do not ſome ſcanty 
blades grow in many ſpacious, or in many 
neglected pare of London? | 


The river Arno tuns through Piſa nearly 


| from eaſt to weſt, and its quays are the. 
: f 3 handſomeſt 


(  þ 


handſomeſt I know ; but we feel a regret 
in their not being commercial. The quay 
expoſed to the ſouth is a very buſy ſcene; 
it is the ſunny walk of the idle, and in gala 
days it is the corſo for carriages. There are 
ſeveral good habitations upon it; and it is 
the ſituation an invalid ſtranger ought more 
particularly to chuſe. 


There are « three bridges over the Arno : 
the center one, which is of marble, is 
_ eſteemed handſome, yet it has a dirty ap- 
pearance. Marble buildings have by no 
means that beauty generally ſuppoſed : ex- 
ow to air ſoon diſcolours them, 


The battle of the bridge, ſo St; in 
Piſan ſtory, takes place on this marble 
ſtructure. Some refer its origin to the 
Olympic games of Grecian Piſa: the cuſ- 
tom is, however, traced back to the tenth 
century: it was once annual, then triennial, 

and now it is a feftival nearly aboliſhed. It 
was meant to keep alive the martial inde- 
pendent ſpi . of the Piſans. A barrier is 


placed 
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placed in the centre of the bridge : the 
combatanrs of the Santa Maria fide of the 
Arno, and thoſe of the St. Antonio fide, in 
general ſtout countrymen, armed with 
bludgeons, and defended with cuiraſſes and 
helmets, diſpute the paſſage of the bridge; 
the conteſt is often ſevere, and coſts many 
broken heads: the victorious fide feaſts the 
town for ſeveral days, and the expence is 
defrayed by a public collection. 


Piſa boaſts no palaces, ſculptures, pic- 
tures, or buildings of note, except that little 
cluſter of four diſtin edifices, which well 
deſerves obſervation, and which the calen- 
drier of the town accurately deſcribes ; I 
mean the cathedral, its baptiſtery, its belfry 
or leaning tower, and its antient burial- 
ground, or campo ſanto: theſe we ſhall 
preſently mention. The grand-duke's pa- 
lace: is rather the habitation of a private 
perſon ; it has few decorations ; ſome of the 
arabeſque ceilings have merit. The churches 
contain ſcarce any thing worthy of notice : 
in that of St. Mathew is a picture by Pietro 

f 4 da 
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da Cortona, of the ſellers driven from the 
temple; and its ceiling, painted by the 
n Melins, deſerves remark. 


1 ths midſt of 5 town is a neglected 
old tower, where, they ſay, count Ugolino 
was confined with his ſons and nephews, ac- 
euſed of betraying Piſa to the Genoeſe. Sir 
Joſhua Reynolds' juſtly celebrated picture 
has perhaps contributed more to the intereſt 
of ' curioſity reſpecting this tower, than all 
its mention in poetry or hiſtory. 


The theatre of Piſa is rather ation 
as an edifice; it is ill attended, and I never 
ſaw a good troupe on its boards. 


Piſa has ſome pleaſant rides and excur- 
ſions about it, notwithſtanding the country 
is flat. As a morning ride, you may go on 
the Leghorn road, alſo to the Baths four 
miles diſtant, and to the Caſcina, or royal 
dairy, about three miles; at this laſt place 
the curious may remark the camels, which 
are bred there, and which carry the grand- 

| duke's 
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duke's wood, from which he receives a vaſt 
revenue, to the town of Piſa, where it is 
lodged in warehouſes for fale. Buffalos 
alſo you will ſee are greatly employed in his 
agriculture and draft work. From the 
Caſcina you may extend your ride about 
four miles further to the ſea- ſide, through 
a fine pine-wood. For more extenſive ex- 
curſions, you may go to the Carthuſian 
convent, pleaſantly ſituate on a hill ſeven 
miles from Piſa. By previouſly informing 
the ſuperior of your viſit, you are entertained 
after eleemoſynary cuſtom, and fare ſump- 
tuouſly; it being a tenet of the inſtitution 
to receive the ſtranger hoſpitably: the 
revenue of this convent is about C. 4,000 
ſterling per annum. The commercial chear- 
ful city of Leghorn is another pleaſant ex- 
curſion, fourteen miles diſtant only: in this 
town the ſea- coal fire reminds you of Eng- 
land. Lucca, fourteen miles alſo from Piſa, 
is a moſt romantic ride, either under the 
mountains paſſing by the Baths, or over 
them: I would adviſe going over the 
heights to Lucca, as you then command a 

novel 


= 


novel view of the Luccheſe territory; and 
returning home under the mountains, or by 
the lower road. Florence, forty-eight miles 
from Piſa, through a flat country, or rather 
through a rich vineyard, will delight the 
rambler of amuſement ; the road is like a 
garden path, and you may return from Flo- 
rence to Piſa through Prato, Pictoia, Peſcia, 
and Lucca, which in the | *. is a country 
of enchantment. 


Piſa has an univerſity founded by count 
Bonifazio Novello della Gherardeſca; and 
pope Clement VIth granted it certain im- 
munities. It has forty- five profeſſors, who 
read lectures daily on their reſpective ſci- 
ences in Latin. and ſome of them repeat 
theſe lectures in an evening to the ſtudents 
familiarly in their vernacular language. 
Among the preſent profeſſors are men of 
much worth, particularly the head of the 
univerſity, Monſignor Fabroni, whoſe ſua- 
vity of manners endears him to his ac- 
quaintance, and whoſe informations, parti- 
_ in what reſpects: hiſtorical anecdote, 


uſt 
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muſt be. valued by every admirer of the 
belles-lettres : there is alſo the naturaliſt, 
profeſſor Santi, whoſe merit the ſubſtance 
of the preſent pamphlet ſufficiently pro- 
claims ; nor ſhould we omit the elegant 
Italian fabuliſt Lorenzo Pignotti. The 
medical profeſſors, and the ingenious ana- 


tomiſt Catellacci, claim a due ſhare of 
praiſe. 


The inſtitution of the Knights of St. 
Stephen deſerves to be noticed. It was 
founded by Coſmo I. in 1560,. and was 
meant as a military eſtabliſhment for young 

men deſtined to defend their country from 
the incurſions of the Barbareſques. The 
youthful heroes were once the terror of the 
Turks, whoſe captured banners ſtill wave 
in tattered pride within their edifice. 
Theſe youths are educated and maintained 


during fix n by the Tuſcan govern- 
ment. 


The botanical garden, the cabinet of na- 
tural hiſtory, and obſervatory, though well 


* 
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appointed, are but little attended to by the 


few ſtudents at Piſa. The correct arrange- 


ment of the garden and cabinet does honour 
to their keeper ; and, from the excellent 
lectures read there, might benefit a larger 
portion of ' ſcientific perſons. The obſer- 
vatory is well conſtructed, and has been 


liberally ſupplied with mathematical inſtru- 


ments. 


The general hoſpital, built in 1257, and 


dedicated to St. Claire, is on a very no- 


ble plan; the ſeveral wards have from 
80 to 100 beds. Six phyſicians and two 
ſurgeons attend in turn: there is beſides a 
houſe ſurgeon, with an apothecary ; and an 
anatomical theatre is annexed. 


The wandlung hoſpital here is alſo well 
conducted. | 


— 


The Four great edifices of Piſa remain to 
be briefly mentioned. 


The CATHEDRAL was built in the ele- 
venth 


r 


! 


venth century, after the deſign of Bruſ- 
chetto ; it is dedicated to the Aſſumption 
of the Bleſſed Virgin, whoſe hiſtory is re- 
preſented with the rude Moſaic: of later 
ages in the roof over the great altar. 


You here ſee a few ſmall pictures of 
Andrea del Sarto, particularly one of St. 
Genevieve, which has great merit. There 


are others by Roſelli, and ſeveral of the 
ſecond- rate painters. 


The bronze doors, repreſenting much of 
fcripture-hiſtory in relievo, with foliage 
borders of delicate workmanſhip, ſome idly 
pretend were brought from the temple of 
Jeruſalem : they were certainly the pro- 
duCtion of a pupil of John of Bologna. 


The walls of the church are built with 
various antique fragments of ſtone, which 
retain many mutilated inſcriptions and 
ſculptures: the moſt remarkable of, theſe 
remains is a ſarcophagus pretty entire, re- 
preſenting the ſtory of Meleager ; it is near 
the 
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che door facing the leaning tower; and hard 
by ſtands a column, ſupporting. a. moſt ele- 
vant marble vaſe, relieved with bacchana- 
lian figures, which is ſaid to have meaſured 
the pecuniary tribute paid by the republic 


of Piſa to the Roman ſtate. Within the 


church, the marble groupe of Adam and 
Eve merits all the encomiums beſtowed 
upon it and the brocatello and breſcia 
pillars of the pulpit deſerve attention. 


The BAPTISTERY is a rotund, covered 


in with a dome of exquiſite Gothic taſte. 


It is a diſtinct church, and dedicated to St. 
John: it was built in 11 5, after the de- 


fign of Diotiſalvi. The families of Piſa, 


then amounting to 14,400, ſubſcribed a 
florin each to defray the expence. 


The great font in the middle is an enor- 
mous maſs of beautiful granite. Round 
the large central depth, calculated for im- 
merſion, are hollowed out other ſmall bap- 


tiſmal baſons. 


+ The 
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The pulpit, of a pinkiſh tranſparent ala- 
baſter, is moſt curiouſly wrought; and the 
ſhort columas that ſupport it will delight 
the naturaliſt ; they are | uncommon fine 
fpecimens of different granites and mar- 


bles. 


The Cameo SAN ro, begun in 1200, but 
finiſhed by Giovanni Piſano in 1464, is a 
large oblong ſquare or parallelogram, of 
about 1 50-by 400 feet. A portico ſugrounds 
it within, whoſe walls are painted with 
ſcripture ſubjects whimſically treated, by 
Cimaboue, Giotto, and others of that era, 
The ſtory of St. Ranieri, the tutelary ſaint 
of Piſa, may be alſo ſeen on them. One 
painting is curious, deſcriptive of the quali- 
ties of the ſoil, which was ſaid to have been 
brought from Jeruſalem in 1228, and to 
have once had the peculiar property of de- 
ſtroying in twenty-four hours bodies buried 
there. It was merely a compoſt of — 
lime made on the ſpot, 


Various 


1 96* ] 


Various Roman ſarcophagi are placed 
around this portico. In the relievo of 
Meleager on one of them, and the 


woman ſhrouded with linen on another, 


1 do not ſee that merit which Smollet al- 


\ lows. They are ſurely of inferior work - 
waar. 


| The wat and buſt of Becks Cheſi, 
by Michael Angelo Buonarroti, or, as ſome 


ſay, by his pupil Lorenzi, is of much worth. 
But chief to be admired is the elegant mo- 

1 nument of Algarotti, the diſciple and friend 

| of our Newton, erected at the expence of 


the late king of Pruſſia; ; the inſcription 
is — ſim . : Algarottus non 


The LEANING TowER is the laſt 


ety moſt remarkable of theſe ſtructures ; 
indeed it ranks among the principal curio- 


fities of Italy, It was built at the cloſe 
of the twelfth century upon the defign 


of William of Almon of Nurenberg. 
Buonano 


; 
; 
3 
5 


© 


Buonano Buocci, and Tomaſo of Piſa, com- 
pleated i It. | 


" ene 1 


Its height, on the average of a variety of 
calculations, is 203 Engliſh feet; or we 
might rather ſay its length; for it ſo hangs 
out of the perpendicular, that a plummet 
dropt from its ſummit falls 15 Engliſh feet 
from the baſe. 


| 
The building is cylindrical, and has 
without fide ſeven ranges of different qua- 
lities of pillars, which give it a rich appear- 
ance, with a cylindrical turret of a lefler 
| diameter at the top. 
| A ſtair - caſe, of gradual aſcent winds 
within i it. The late empreſs queen, Maria 
Tereſa, rode up to the turret on horſeback. 
The ring of its bells have never injured the 
ſtructure in any degree. 


Much argument and conjecture are be- 
ſtowed on the probability of this tower 
8 having 
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having been built purpoſely leaning, or 
otherwiſe. Its lower range of pillars ſeems 
to prove that it was not ſo built by deſign; 
their baſes at the under ſide of the ſtructure 
are buried within the ground, and on the 
upper part are thrown above it: had the 
builder originally intended this inclination 
in the edifice, he would have begun his 
pillars even with the ſoil, to have proved it, 
and proclaimed his ingenuity. The fact, I 
believe, is, that the architect meant an 
-upright tower; when he had built to a cer- 
tain height, the partial ſubſidence of the 
fwampy foundation cauſed the ſtructure to 
incline; it was ſuffered. to reſt ſome years, 
to ſee how far it was ſecure; finding the 
earth no longer gave way, the build- 
ing was gradually continued in a more 
| perpendicular direction, till it came to 

the turret, which is almoſt upright, and 
whoſe top is nearly parallel to the ho- 


rizon. 


85 Italy, a country interſected with perpe- 
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tual rivers, has on its conſequently marſhy 


ſites many ſuch towers. The Afinella and 
Gariſenda at er are inſtances. 


/ 


Order and humanity tits the = 
of Piſa, No crime pays the forfeit of 
death ; but a perpetual diſtinguiſhed bon- 
dage among the galley-ſlaves ſupplies that 
ſentence ; more humane, and more uſeful 
is ſuch punition, as the example is more 
laſting. The galley-flaves of no atrocious 
criminality are ſometimes hired out for la- 
bour to private individuals, 


Proviſions of every kind in this town are 
abundant, and not dear. The traveller 
ſhould be informed that it has two tolera- 
ble inns ; L'Uſero, or the Huſſar; and Le 


Tr? Zitelle, or the Three Damſels. They 
are the only inns of the place. 


To gratify the invalid, who is in general 
ſcrupulouſly obſervant of ſeaſons, I have 
ſubjoined an account of the weather, dur- 


g 2 ing 
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ihg the months I was at Piſa in two differ- 
ent winters; whence may be formed ſome 
judgment of the climate.— I will conclude 
by remarking, that the laſt winter was un- 
commonly wet and bad throughout all Eu- 


rope. 


METE o. 


METEOROLOGICAL ACCOUNT. 
oF THE 
WEATHER AT PISA, 


IN THE TWO WINTERS 


. 


The Years 1787, 1788; and 1792, 1793. 


8 3 \ 


79 | 19 
179 29 
59 | 19 
29 | 19 
5929 
„„ 
4 
qa 
— 
Sg | 19 
— 
*YJLIN 
-OWNJH.L 


£ uꝛuꝛo 


WA: | 


MN 


2 
48 


N N 


N 1-8 
729 09 | MN 


_ 


C3 
aN 


O 


8 


3 um; awog ne warm 0g 
- - + ae np o mme Arp oy 
WP kep N . a ITY nos 
9 ci ne F y S0 tumor 
- * 4 proud *3tz21u yer urea gon 
= dum warm pur ne 
108 "a 103 um 213 s M poop Aſuop 
pm don Juruom aq; n 124121 q uo Jo 
5 $19MOt dug Apr ie. q yo 
— 3 48¹¹ | 


2y3 ur g znoqe ze 


— 1 
CUYJHLVIM 


pv -4 


C14 


14 *yoounnyy 2m [ £ moqꝛ zx w4Fiafþ $31 puooaj 2y1 


— = - - poo aye: pur Apnoſ) 
- 


PH $31 $1 49}aWowaay i, o Jo umn) yay d. I. <1 


Sg 89 48 „ . guruz | 
| | ants Fuong un 0 inp {re $2940 pff 81 
tg 68 A8 — ee e en vt 
69 79 48 — vd e r 08 11 
wh #9 [+ - --- - - fepaayad SY | 01 
89 | 09 | 4 ˙8 — I - | - uren pur dul 
Sog oo M |- ap fe aur 33 og ur Ajaes: urey | g 


— | 65 | 19 | *'s |- neue GEM n uy A bỹhj I *L 
„E erer + 
„ | 19 | Fg | M |= = $3 d ang g e pur u] S do 
2 69 59 | 48 „ guiuoao Kepaapy | 
| . * yy or A A ene. um omog| + 
— l99| ig] vg |-- daun om uf Sung pur frapunyy 8 2 
| $62 | er- water A um waz yum Hep u V 8 
g 19 | | a8 [= - — Sufus as od ur uf utes | 
pur pu Ap ↄqn 3o ppm q ur um 
| | 193r1g-- 2y3ru gre urea Paey pur puts 8H *Z 
89 | to | 14 8 hs " Jo pp a UT ung Au urea og l 


aquuuονιẽu N 


L 104% J 


970 48 
9 ; oh | 4 8 
* 8 0 
— | oF | — 
SS 92 8 
ES | gr | N 
99 6478 
95 | 84 8 
o 29 M8 
o9 | 95 M's 
tg | 95 NN 
tg £5 | J 8 
ua dn 
-ON UEH.L | 


l P Lana ed es ts rs M tne a tent 


- 28 woes Apuru Sa 3nq *Apnojs oN gr 
- pusu uon pur a dug 4 
* 0 S „ /),/S * 
HA. . mrs $2: 
= =; me 2 g um zung zz 
C eqs pop noi 17 
— — - ,- 20] + — Aldi. I. 
ny 8 aN *uny ag un ploo u O 
- polo youu: oth 
v 1 $1204} Juanbarg- n pf r 61 


„% =P 


=- - {ep sou sq uiey | gt 


d. lie um wav Smuzou yu um 4. dm Lc 
- * 3 uu pio N 9 
Pagen 111% 08: ene 


pum 1 v — ur 414109); 25 81 


2 Dn” .. oO „ - — —U— 


Dr 


Pu wa ou i. % auryuoo Apel r 


AR LVA 


r 


— 


gow 1 


4 


e 

5 2Jppru W ur wea pur *Auung *4zamoys| S 
£8-]. £8-]..*4,m [5 Jurudas am ur. m _ Apnoe! 
98 25 11 - - -, - - - pſp pur n *«{priozo| *£1 
og | $5 | *j's |» = = = = =» auyead:3nq popnol of 21 
g&& | 25 Ms |- aug b * papnopp pur ur 430g | *II 
og | 25 | *A'N |- - u yiow pur ; anq_ ; Ap Auung 01 
i9 | +5 | ws |= - = um zune yout-pue-*{pnojg| 6 
09199 | 'a's Þ- - = = ALuum ang ane you! g 
88 [95 | MS- e mud mooiꝰ * 
in EE -== - =-2 =o» S[ragout.. | 

We um zue ufer ou inq n nu pu 2 
95 | #5 | *,g |- = pogpay yonu: 2aary. Hep AοõðHfi 4941 | 5 
S | $5 | *q4*% |- ua yruy dun ui... ir Witn e + 
o | +$} MNT - - * Us ue. Age * 
ss „ Ap 38 
os [ot | AS 2 Phe 44 * 
quod 


1 ury 118119 nr 1937 GA of 
- - {&4mumo> aq uf o ne avap daeyg| 6% 


2 ” r [ danced a 


85 os er 
99 | 25 | *A'S 
gs | $$ 18 
: 29 | F$ 4 
29 88 4 
„ 88 28 N 
og | 25 | N 
* [4 | gs A 
8 9s 
95 | 35 MN 
— 88 | 45 | "WS 
09 SS MN 
£5 28 A'S 
8&& | £5 | ws 
65 | £5 | s 


CR — — CC —A2— — OE EE Ns 


1 los 12yzey; agurpeoſd pur uf 
8 - - uri Junzzry Apnoe. 
— - = Ur "eg *p[09 ah., *&pnoy 
= = „ - © . wyrad pur 4303, Apnoe 
. 2 wuανοννjẽi  *arex pur 42300 
—— + eee pu :Aurey 


2 — 11” 77 n | ie guy kad... © re d 
by a Rice Lacs 40 N mel 
T = Ulri Panunuoy 
„ aw fy fp W * 34 

1228 71 — N zi. i 7 =) lle, 7 
m—D2DUͤ 22 2 ur my 
5 dards 0 * tram. n drug 


oy * "OF" are: rs 409. iar! znq a. 


„ e enen 


- 


bim pill of *NIHLVIA 


od ” LS GG —- Cy — — 7 . 4 4 
9 © # . 


91 52 


Ava 


CEE SOTO EC um zudug pur x 1199 "ST 
+5 1.%S.] A - — ure tuog Apnoſo pue pio f - 
rr „au pur Auung ue pjoa au £1 ; 
e 1 1* - Juezea(d pur ur 2yaug} '{t | 
SS r 44.7 [- ouy pus nung 'Iquadm 8733. Apr yougy "It 
9. 0 „4 un e e wel e 
58 18 "A „ e eee Oc: 
„ [| 98: [118.1] 4. [4 - UOOU193Je oi ut urea Paep 'ApnojO| g 
rs 6+ | $4. |-- -- - -- urea py ponutivey 2 
A. es „ 4 ls = «6m donn poo: noi 9 
= 68 fs „e ee pee 
es 21 2 30 wad. 2Y3 30 dot + 213-03 AH ,õ,FT | . 
* | 7 oury . ou 10 15 3nq cufra dog 18 
4518, AN -. — b Arpa! gy] hr. 
95. | 25 | *aJ'S | = + = - - ee ee eee 
99 | z29. || *4J*0. |» zs tu ze Jumysy pur adputine thin ur M 
S8 gÞ.| AN [-- — - iq Aphef * t 
5 | Gt fy | 4 — - 4 sb 515 j} | 3 23196 1:44 00. TE Anu 
4 = 7 < | | WW 


c TT APES SI e or ew 


* | 

— | of 
+5 | of 
£5 | + 
+5 | gÞ 
ES | gt 
15 £ 
gÞ | SE 
»$:]$£ 
gÞ | F£ 
gÞ | oF 
gy 9 
99 | gÞ 
29 9+ 
|ogÞ | £+: 
gr 98 
ALAN 


-ONNSHL | 


* * * S * #* 


- = Mepryakoy| or 
yed epa N u p10 9ů¹ q Ap nõονV *63-- 

5  &pnojH|. *gz 

- 22 ups ng Ap no Ir 

- =» aof pur fg gr 

— — Apnop {yon pue ploo l = 

rang Icpανν⏑,DÜ.Nν 7 

- - 1 ». — | leprayaoy| er 

- = ry zh yaa Hoy ple er 

251 

- Lp N urez JunzziJy or 

— uoou 


90¹ ty 72 props pur plog 222 


4 an pur plo 
are, d PD. 8 41 
Wa ! in ploꝰ — 3 


1 


; | * 
and „ie {144 Kd 


"Tt | 18 


1098 }] 


[ 


r 


Juruoas pio 


mn on ut ar daeyg 


un ur- 


6g Z% 


N. 42 * 


un 10H 
- ur diey pur *wavm I A 

= PopnopÞ pur *4a49 νꝓõ plod 8 2 
- N air 3nq *{ep12ya 

- Kup 0 


um ULIEA oe 


("M1 


2 furry 
ures. q nN 


— ures ou¹νε νν,,ploↄ pur *{pno[H 


poll yonw oury 29.1. 


ury 
ute 2woy yum *{pno15 


Apnojq 


ure1 oulcg 


*{epzayok SY 


— Arp iir Au 


po 419A 


*Apno[5 


[110 ] 


o 28 
65 67 
of 14 
of | 6£ 
4 87 
+> | þ£ 
6+F 27 
15 97 
{+ | 6£ 
zs | gf 
{> | ob 
+5 | gh 
z5 | gf 
| ++ | 9g£ 
gÞ | z+ 
85 | gÞ 
og | ws 
*'YTLAN 


— + RI ,, «⁵ͤAꝓallñ ]?ĩ?n 
% 4 


— PEI ET OI 


— 8 4 we mous) ne 1221S ploꝰ 
— dur. um u 


pole qa KA run zur *{maozg :{pnotH| 


—unz zur 2uo 0 Apnoſo ne yo] 
- urea Junzzry dum 


- — plop pus popnoſpꝰ af 
— — — um um unn lug 
- pum ud zuryroſd pur J uch JUTE] 
— ure awog *Uuny fn i πτπ¹ og 
— — — — dun 3nq ? poo Ana, 
— — — um u *are daeys 
— — pura 300 pur : um 3011 
— — um jure. ura pus og 


— — lung popnoſ) pfoc 
feen ned Avpamapa oy 
2 14 = fuung ur plrur ure 
A 1 um AA. u. 09 


„ N, 


9 
* 1 
i. 


Mann 


* 1 +41: :> YC 


qa p19 Apnof g 


—— ͤ — — 


IEEE ES aero ——— — 


0 "+ ＋ — no he —— yr, ob <ee —— oo - 

rn — 4 Yn aw ” CER CEE IE — 

W p< a, * „ . Oo — 4 * £ a 
= ” 8 , * « . 


e, ym andmy fog 
of Fx | *,N |- - uyrajdpur {ung care Pfad pio 2 
rt [gf | 'S |- — kep ajoyn 513 $397 20 220w wurey| *9 
FF |zE| gs [- Kepaagok urq um sy qm n dry 1 
g+ | of | Ks |= (emu sq uo Moug) {tang a8 dq AA * 
15 | FE | AN- nyjSru ge nes pff Arp mu ares Juz HHN e 
g | *f | "aA |=. = Wn tune ups eee 


or | gf [As- - wry une in gueeand ug] 1 
885 7 | [ | a? "on os anne 
* „ . 
— | o5| LE] „„As |» - myraq unf mati warmth] 1£ 
os | gf Ms 7 "0 -urrqq [Aung une of 
gr | 9E MN - — um um M *are zurhroſd og 62 
I 3 wrealq Auung uu ge 
os | LE AN- dug uon: Jurttzour ay ut urer PZH 42 
v Sas |- * „ Krmoyy mq Su 2 
r N |- - uren *"pjog] 77 
FÞþ | EE N ” - * Apnop pur pio] v 


nr (2519101.7 32 Moug) Hef 158 »plod led 


tt dd ati ws ant. nd ett abs Sa 


gf | SE | „As ——— * -onj warm 419 AE 


Should 


r are dq; 49A ut zugug] or 
er - - ae dieyg um 103118 61 

ST I] 20a |- - - um awog *are õοM⁰ν 87 

os | of 3 8 - STEAJQgur 32 UN um ame | AI 

g+ | 6E | Ms - — - Kurea pur popnoJH| *9g1 

= I F0&| 2% Þ - ory pur %urea prey ru | SI 

* 2981 8 - - Arp ne wet] rt 

« | 9gÞ | ++ Mrs |- ur awog um; zu air duep *qry9| tr 

- | zÞ | of —_— -: - fu JB 2 4A Arp Ii uy ru 

" 29 4 | Zuruaad aya ut urea | | 


1 7 * 429 ws oury on up Ju: | 
2 $5 wy 291 Jo $2yew n *papnoſy ploo gu, t 
98 | v£ 2 von prey 429g uch zn ue drug cor 
gf e N- youy pri pur *a>ppoo 3nq * Arp e V <6 urſ 
—— e—ä——b — — b —— 
AN aN | Ava Av 
| -onwaHa| 5 : 


— 2 2 ˙·w V . — P ² m1 ˙— wmüAA eeieny 4 
* D 1 6 p 


Wow 


Should this little work fall into the 
hands of thoſe who remark the winds 
in Italy, ſubjoining their familiar Italian 
: ppellations may to ſuch prove acceptable. 


NW.. *- Tramontana. 
N. - -- | - -.-» Grecale: 

E.-  - - - Jones. 
S. E.. - - Scirocco. 

S. - - - - Mezzo-giorno. 


s. W.. - Libeccio. | 5 
W. he _ "= _ Ponente. 


N,W. - - - - Macſtro. 
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ANALYTICAL PAPERS, 
Ee. Se. 


=». 


INTRODUCTORY OBSERVATIONS, 


HE Waters treated of in the few 
| following pages, have been but 
little attended to by writers on Mineral 
Springs. Having witnefſed two or three 
inſtances of their good effects, I wiſh to 
introduce them into better notice. Tt is 
for this purpoſe 1 offer to the public a 
tranſlation of ſome French papers relative 
to them, -preſerved in the archives of 
Verdun, of which I procured a peruſal by 
means of the chief magiſtrate of the town. 
I by no means offer it as a work of great 
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chemical merit. The ſcience of chemiſtry 
has of Hate years gained improvements, and 
received a colour which it had not when 
the following little treatiſes were prepared. 
The reader muſt, therefore, make allow- 
ances for thoſe obſolete terms of art which 
I have retained, as well as for many inac- 
curacies and opinions which are exploded 
at this more enlightened period : but I 
choſe to give them in their native ſtate, 
under an Engliſh dreſs, leaving the che- 
mical world to judge for themſelves, as 


chemiſts and phyſicians alone this work 
concerns. It may be aſked, why curioſity 


did not. induc e me to make a ſet of expe- 
riments on theſe Waters, inſtead of retailing 
thoſe of others? 1 did 1 not viſit Yverdun 
with an idea of inveſtigating its waters : 
the neceſſary materials. for ſuch inyeſtiga- 
tion were not at hand; and my ſhort ſtay 
at the place did not allow. me. to ge 
all ſuch & 1 wanted from a diſtant town. I 

will, however, briefly ſet down the reſult 
F of a few 7 made with the beſt 


AT | materials 


131 
materials I could get from an apothecary of 
the place. Having a thermometer luckily 
with me, I can ſpeak more decidedly of the 
temperature of theſe waters, than of their 
contents, from my own knowledge, 


EXPERIMENTS. 


DROPPING into a kalf Pint glaſs # 
of the water, ' 60 drops of vitriolic acid, 
(which was not of the pureſt, and 
very dark) a ſmart erepitation enſued” for 
the moment, and a flight efferyeſcence. 
The mixture had little of àn acid taſte, but 
rather that of a neutral ſalt diſſolved in i it, 


3, 


and remained urichanged 3 in colour. * 

g 21 8 #7 Þ 24 TLV 10. II 0 
Nitrous acid, dropped i into the water, pro- 
duced no 'crepitation, and leſs efferveſcence 
than che vitriölic acid; 8 0 drops gave but 


little acid taſte to the water. 
1 203 irwob 39} vi 
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The ſame quantity of both vitriolic acid 
and nitrous acid, dropped into common wa- 


ter, gave a very acid taſte. A proof of the 
preſence of alkali in the Vverdun water. 


Syrup of violets turned it of a faint dirty 
green; a proof of its alkaline principle. 


A few drops of a ſolution of lunar cauſtic 
turned it blackiſh, with a little tinge of 
yellow ; a proof of ſulphur. Some oil of 
Tartar per deliquium being added, ' denſe 
white flocculi appeared, which did not float 
readily on the water. A ſolution of volatile 
alkali produced no flocculi, but a ſmall 
black precipitate ſoon formed. 


On pouring in a very few drops of Gou- 
lard's extract of Saturn, it immediately 
turned of a deep yellow, and in half a mi- 


nute grew black at top; another proof of 
Sulphur. 


— Mercury, rubbed ow with wanne, _ 
| diſſolved 


E $3 


diſſolved in this water, (Plenck's mixture) 
on ſtanding, gave a precipitate that was 
white, or of a very faint grey. On pouring 
ſome vitriolic acid to this, ſo as to ſaturate 
the alkali, the precipitate became dark ; 
the ſulphur of the water and the mercury 
AY a kind of . 

Tindura martis 13 no ng Rota but 
that of deepening its colour, pere 
as it was added. 
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A falution of * vitriol d it green, 
but no unn took place. 


On of Toms pen diam 3 no 
change: OO 16 7 en (45435 A 


Neither did a ſolution of — alkali, 
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no experiments on the ſaline or tarthy qua - 


lities of the water, by evaporation ad fil. 
tration; 


TEMPERATURE Of TAZ WATERS.” 
I Meaſured the heat of the wa- 
ters for five ſucceffive days, immerſing a 
thermometer, graduated by Fahrenheit's 
ſcale, at the fountain head that is in the 
baſon, which includes both ſprings, and 
found i invariably at 58. One morning, 
that was much eolder than ordinary, after 
ſeveral ons, © the ex wget would riſe 
no higher Wan 77 * 


I will ſubjoin the height of the tak 
mometer during the/ few days I remained 
at Vverdun in the month of June, I nde 


my obſervations, between 6 and 7. in the 


morning, when I roſe, as marked in the firſt 
column, and again at about 1 o'clock, as 
6 the Wund roluttin, 40 


62 
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Our chend in n warm, ſoſt, 
bd pleading; We had one or two rainy 


days, and the . 8. _ 
$0 W. 18 4.9 * Vi NL--D1453.0 


* 


” 
„ 14 , 4 
1 i JC IS 118 18 & 18 1. 


1 


- , 0 
— Z # & U ba : V* 
: * e „ g _ 
# 4 


F > 4 * © 2. S 
11 * = 4 
— OY a4 N. « #3 : 


8ITUATION OF THE BATHS.” : 


THE Baths are about a quarter of a 
mile diſtant from Verdun, an eaGy Kf 
teen minutes wall from the town's end, 
on the great road to Meudon, which is 

and pleaſant. The baſon comprehending 
the two ſources,” is about 15 paces from 
tho baths; it is 28 feet deep: the one of 
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theſe is a warm ſpring, the other a cold 
one, and they ſo blend with each other, 
that it is impoſſible to ſeparate them. The 
baths conſiſt of nine ſmall bathing rooms, 
each containing two baignoirs, or bathing 
tubs. The natural heat of the water being 
but 78, it is neceſſary to have a portion of the 
water heated and added to the bath, before 
it be uſed, ſo as to bring it at leaſt to blood 
heat, below which degree it would be chill 
and unpleaſant. The bath hotel is newly fit- 
ted up, and is comfortable and convenient: 
the rooms are ſpacious, it has upwards of 
twenty bed-chambers, and a large dining- 
room. There is a table d'hote at 1 livre 
10 ſous per meal, an apartment at 2 livres 
a day, and the price of a bath is 10 ſous. 
To ſome of my readers this economical 
information may be an object. The 
eſtate of the baths belongs to the town 
of Verdun, and is now rented at C. 50 
ſterling per annum: it is never leaſed, 
theteſore the rent is ſubject to annual 
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' TOWN or YVERDUN. 


YVERDUN, in the Pays de Vaud, is 
delightfully ſituated on à little plain, at 
the 8. W. ' extremity of the Lake of 
Neufchatel, cloſe to the mouth of the river 


Th iele, which, with the lake, inſulates the 


town. It is not very populous, but ſup- 
plies all the conveniencies of life at a rea- 
ſonable tate: the lake produces excellent 
ph particularly trout. The country about 
it is not bold, but rather of a quiet beauty, 
though the Jura mountains bound your 
weſtern vie w. The rides are delightful, 
particularly by the lake ſide; and towards 
Mendott.” There is a lovely walk of trees 
between the lake and the town. To enjoy 
Vverdun, one ſhould love retirement; it 


affords but few of what the French call 


reſcurces. Many of our youths withdraw 
here during the vacation of the Engliſh 
univerſities, for the fake of employing that 
interval in acquiring a knowledge ef the 


French 
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French tongue. A pupil and his tutor can- 
not be in a place more tranquil, pleaſant, 
and advantageous for ſtudy. 


.  Yverdun:boaſts no great cammerce, the 
manufacture of cloths and bleaching are 
ſtill in ſome reputation, from the excellent 
fuller s- earth which is found near the 


town. Had the canal between. its lake 


and that of Geneva been completed, it 
might have rendered it more commercial 
Mill, its Gniſhed extent of only four leagues 
is of ſome utility to the neighbouring ha: 
bitations ; it goes as far as a place called 
Entroches, which, by the way, was once the 
extremity of the lake ; for its waters have 
been imperceptibly falling away from 
thence every year. Printing was once 
eſtabliſhed here, and many excellent works 
came from the Y verdun preſſes, particularly 


the French Encyclopedie. 


: enen are ſometimes. found in the 
anighbourhood ; a few medals of the lower 


empire, 


— 
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empire, and a mile-ſtone have been dug 
up; ſome curious dried ſkeletons were alſo 
diſcovered about thirty years fince. The 
hiſtory and police of the place are accu- 
rately deſcribed in the Dictionnaire de la 
Suiſſe, an excellent work, which every tra- 
veller into theſe parts provides himſelf 
with, 
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A. Ade rr 
OF THE i 


MINERAL BATHS of YVERDUN, 


BY MONS. STRUVE, 
PavySICIAN and CazMisT, at Lausaxxx, 


MADE IN THE YEAR 1778, 


Given at the Council, 12, 24, and 27 March 17791 


— .. 


ANALYSIS, &c 


HESE Waters have been very long 
known, and the great number of 
happy cures they have effected, confirm 
their falubrity. We might naturally pre- 
ſume that their contents had been accu- 
rately inveſtigated. Trifling, however, is 
the reſult of any experiments hitherto en- 
Co Br hong _ tered 


WJ 
tered upon, which is ſomewhat wonderful, 
This has led me to a more particular exa- 
mination of them, and here I mean briefly 
to enter into every diſcovery I have made 


relative to them. 


The honoured Lords of the Council or- 
dered their phyficians, in 1729, jointly with 
Monſ. Vild, to analyze the waters of Yver- 
dun. Aſter this order, Meſſra. De Coppet 
and De Condey analyzed them, and ob- 
tained from 48 ounces of water 12 grains 
of a faline reſiduum. In the original copy 
of this analyſis, I find nothing reſpecting 
the nature af the reſiduum. We may 
remark, how very inſufficient 48 ounces of 


. weter muſt be for ſuch an examination. 


What judgment can we form from the re- 
ſult of it? There is alſo in the archives 
of the town of Y'yerdun, from whence T 
have taken the preceding analyſis, à letter, 
dated g1 March 5 36, of Monſ. Invernoi's, 
in hiah he mentions to have found a ſalt 
2 like vitriol (approchant du vi- 

triol) 


1s 3 
triol) a very vague expteſſion, which fays 


nothing, and which the author perhaps 
underſtood as little as his readers. 


I find, in the Swiſs Mercury of June 
1736, another analyſis, by which there has 
been obtained from theſe waters, a refiduum 
of the nature of Armenian bole, combined 
with alkaline falt. This analyfis has ſome- 


what more of preciſion than the foregoing, 


without being quite ſatisfactory. I at length 


find, in the Yverdun Encyclopedia, under 


the article Yverdun, that theſe waters muft 
<ontain a liver of ſulphur, an abſorbent 
earth, a neutral falt of the nature of vitri- 


olated tartar, a little marine falt, in ſhort, a 


ſulphureous volatile principle; but 1 am 


ignorant of the experiments from which 


the author, of this; article has drawn his 
concluſions ; and we ſcarce can have rea- 
ſon to truſt to ſuch an. aſſertion: for vitri= 
olated tartar, is one of thoſe falts which 


nature does not form in the bowels of Ran 


# * 4 
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It is evident from what I have ſaid, how 
little theſe waters are underſtood. I truſt 
the reſult of my obſervations will better 
determine their nature. 


PRELIMINARY EXAMINATION. 


THIS Water is of itſelf exceedingly 


Clear and limpid. Poured into a glaſs of 


water, it produces many bubbles, which 
ſoon. difappear ; this proves its lightneſs : 
it is indeed very light, for its ſpecific gravity, 
or relative weight to that of diſtilled water, 


is as 10,015 to 10, co. A Lauſanne pot of 
this water weighs 4 pounds, 14 ounces, 4 
drachms, and 3o grains. It is excellent for 
waſhing, and takes out greaſy ſpots, It 
diſſolves ſoap readily. It boils vegetables 
well; mixt with an equal quantity of milk, 


it prevents their getting ſour for a much 


longer time than any other water would do, 


and the milk ſo mixt becomes four leſs ſoon 
than when unmixt, which proves it to. be 


* a very 


C 47-1 
& very light water, probably alkaline, that 
contains very little of an earthy ſalt. Ta- 
ken from the ſpring it is lukewarm it 
raiſes Reaumur's thermometer (conſtructed 
and rectified upon de Lue's principles) 
to 19 degrees. It has a ſtrong ſmell of li- 
ver of ſulphur, or of rotten eggs. It has 


the taſte of liver of ſulphur, with ſome- 
what alkaline. 


Expoſed to the air it preſerves its ſmell 
and taſte for a conſiderable time ; at len Sth 
a white pollletd appears. 


It may be preſerved in bottles, well cork- 
ed, without loſing any of its virtues. I kept 
ſome above a month, that is, from the 
11th of June to the a0th of July, in well 
ſtopped Veſſels, which loſt nothing of its 
ſmell or taſte, and which with teſts N 
the Tins ae as at — ſpring-head. 


Hence it is thus Varese chat theſe 
waters have certain determined principles, 


and that 1 we ought rather to expect the pre- 
C ſence 
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ſence of pure ſulphur, than of any volatile 
ſulphureous matter. 


With teſts it produces the following 
changes : oil of tartar per deliquium occa- 
fions no precipitation in the water, nor does 
it become any ways turbid, but it acquires 
however a ſlight olive tint ; which proves 
that it contains only a very ſmall portion 
of an earthy falt : ſtill we muſt not conclude 
from theſe experiments, that the water 
contains no real earth ; for when earths are 
mixed with water, without the intervention 
of an acid, oil of tartar will not ſeparate 
them from it. Syrup of violets mixed with 
this water ſoon becomes green, which 
proves the preſence of an alkali. As lime 
water, lime oil, * vitriol of Mars, vitriol of 


copper, 


® Being unacquainted with the preparation he calls 
lime oil, (huile de chaux) I wrote to Dr. Struve to en- 
quire what it was; he returned the following for an- 
fwer : Lime oil, is that liquor which is formed from the 
reſiduum of the diſtillation of ſpirits of ſal armoniae 
with quick lime, by expoſing it to the moiſture of the 
air; 
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copper, cauſe a ſlight precipitation; as cream 
of tartar, in ſmall quantity, diſſolves in it; as 
cold occaſions ſmall bubbles on the fide of 
the glaſs that contains it ; and as the ma- 
rine and nitrous acids cauſe bubbles to ariſe 


therein, we may therefore very reaſonably 
admit the exiſtence of an alkaline ſalt. 


If we pour into this water an acid, whe- 
ther it be vitriolic or nitrous, it yields a ſul- 
phureous ſmell, which proves the preſence 
of ſulphur, diſſolved by means of an alka- 
line falt ; for were it ſimply a volatile ſul- 
phureous principle, no ſmell would have 
been ſent forth : moreover,. acids do not 
render the water turbid. A ſolution of fil- 
ver produces a thin precipitate. A ſolution of 
lead in vinegar cauſes a yellowiſh tinge, and 
the ſulphureous ſmell goes off, which con- 
firms what we have juſt advanced : but the 


air, or þy pouring upon it a little warm water; it is 
likewiſe called /iquid fixt ſal armoniac. It may alſo be 
produced, by diſſolving quick lime or chalk in marine 
acid, till it 1s ſaturated,” 


C2 quantity 
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quantity of ſulphur is no ways confiderable ; 
for acids do not ſenſibly diſturb the water, 
the precipitate formed by a ſolution of ſilver 
is not black, the ſolution of lead does not 
darken it, ® and a ſolution of mercury, in- 
ſtead of giving a black precipitate, with this 
water gives a white one F. 


It is ſeldom that a ſulphureous water un- 
dergoes ſo few changes with teſts: I have 
however had occaſion to obſerve this in 
waters infinitely more loaded with ſulphur, 
as in the waters of Bevieux, and the ſprings 
near Gayone, which their Excellencies of 
Berne had commiſſioned me to analyſe. 


If a few drops of nitrous acid be mixed 
with this water, ſufficient to ſaturate the 
alkali and the earth it contains, and a ſo- 
lution of filver be afterwards poured upon 
it ; a white, clouded precipitate is formed, 


This is true, ſee my experiments; I repeated it 
ſeveral times, | | 
4 See my experiments. 


which 


* 
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which proves the preſence of common 
falt ; * and if, with the water ſo prepared, 
we mix a ſolution of mercury in nitrous acid, 
a white curdled precipitate is formed, which 
becomes yellow by pouring hot water upon 
it ; a proof that the water contains a vitri- 
olic falt. Neither an infuſion of galls nor 
the lye + of blood produce any change; 


the water therefore contains no iron : we 


we may then, to a certainty, conclude from 
theſe experiments, that the waters of Yver- 
dun are light waters, containing ſulphur 
united with a fixed alkali, common falt 
joined with vitriolic falt, and an earth ; for 
all alkaline waters contain earth, 


Knowing the contents of theſe waters, 


* I tried this experiment twice, but the water only 
grew a little browniſh, and was rather turbid ; the ex- 
iſtence then of common ſalt is not ſo certain, 

+ Lye of blood, (laſtve de ſang) is the ohlogiſticated 
"alkali of chemical authors, or the lixivium of Pruſſian 
blue, It may be obtained, by difſolving Pruſſian blue 
in a ſolution of either mild or coſtic alk ali. 


Dr. SrRuvz. 
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let us endeavour to ſeparate them, and ex- 
amine their nature and quantity. 


| CHEMICAL ANALYSIS. 


The better to underſtand the nature of the 
6 Yverdun waters, I made one analyſis of them 
at their ſource, and another at Lauſanne. 


i ANALYSIS MADE AT THEIR SOURCE. 


| | I took 93 ounces of the water, I evapo- 
| rated it: at the beginning of the evapora- 
| tion, I perceived a number of brown flocculi, 
| which dropped to the bottom of the liquor, 
and I obtained after the evaporation a reſi- 
duum of grey falt, which, being thoroughly 
| dried, was of a cinnamon colour : this re- 
| ſiduum had the taſte of a mixture of com- 
| mon ſalt with fixt alkali ; it diſengages the 
| volatile ſalt of ſal armoniac, and attracts the 
| 

| 


moiſture of the air by reaſon of its alkali. 


| Thrown upon hot coals it decrepitates, 
owing to the common ſalt it contains; but 
it 


Wo 


it does not flame, conſequently contains no 
ſulphur. 


We ſhall ſee the reaſon of this further 
on. Theſe 93 ounces of water gave 20 
grains of reſiduum, which, being diſſolved 
in water, left 8 grains of a grey calcarious 
earth, that had no taſte, but adhered a little 
to the tongue. The ſolution gave 6 grains 
of common falt, 3 grains of ſelenite, 2+ 
grains of fixt mineral alkali. 


We have ſeen by the preliminary exami- 
nation, that this water contains ſulphur, 
The analyſis by fire has however given 
none. Hence we find that the ſulphur has 


been decompoſed by evaporation ; a very 


uſual phenomenon, as we may ſee by the 
work of Monet: I then was to find out 
ſome means of ſeparating the ſulphur, be- 
= its decompoſition. 


I obtained this difficult * in the fol- 
lowing manner. 
C4 I again 
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I again took 93- ounces of the water; 
mixing a ſolution of mercury with it, I ob- 
tained a conſiderable precipitate, which, 
thrown upon hot coals, burned with a blue 
flame, and when ſublimed yielded about 6 
grains of cinnabar ; there alſo ſublimed at 
the ſame time, ſome corroſive ſublimate, and 
a little mercury: products which we ought 
not to be aſtoniſhed at finding, ſince the 
contents of the water, united with mercury, 
muſt form them from chemical laws; 
cinnabar being only a compound of ſulphur 
and mercury. I had then in this cinnabar, 
the ſulphur of the water united with mer- 
cury. Now as cinnabar contains 1-6th part 
of ſulphur, we may compute the ſulphur con- 
tained in theſe 93 ounces of water at about 
1 grain. I have faid that the earth of theſe 


waters was calcareous, I convinced myſelf 


of it thus; having taken a portion of the 
earth, and thrown it upon coals, it yielded 
no ſmell, and was unchanged; and having 
taken another portion, upon which I poured 
ſome ſpirit of vitriol, till all efferveſcenco 

| ceaſed, 


„ 
ceaſed, the whole was diſſolved; it had a 


flat and ſomewhat ſharpiſh taſte; in ſhort it 
ſeemed to be ſelenite. 


ANALYSIS MADE AT LAUSANNE. 


Still better to underſtand the nature of 
theſe waters, and to be certain that they loſt 
none of their virtues by carriage, as well as 
to be ſtill further convinced of their con- 
tents, I examined them at Lauſanne in 
larger quantity, 


On the 13th June, I took 15 flaſks of 
them, which contained 117 pounds 131 
ounces, the weight of 16 or 24 pors * of 
Laufanne, and I obtained 238 grains of 
a ſaline refiduum, which was compoſed of 
95+ grains of calcareous earth, 331 grains 
of ſelenite, 80 grains of common ſalt, 29z 
grains of fixt mineral alkali, 


According to this account, in 48 ounces 


# The Lauſanne Pot is about 40 Englich ounces. 


of 
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of water, there muſt be 124 grains of ſaline 
reſiduum, or 44 grains in a pound of 16 
ounces; which is much more than we 
have obtained, in analyſing the water in 
ſmall quantity at the ſpring; which need 
not ſurpriſe us, becauſe, how little ſoe ver 
might adhere to the fides of the veſſel, it 
ſtill becomes a conſiderable object in expe- 
fiments in ſmall, which is almoſt loſt in 
experiments largely made. The quantity I 
obtained is nearly the ſame with Mr. Cor- 
dey's, who, in the ſame manner, from 48 
ounces got 12 grains of reſiduum. As the 
ſulphur decompoſed itſelf by evaporation, I 
had recourſe, as before, to a ſolution of mer- 
cury, to be aſſured whether the ſulphur 
ſtill exiſted in it after carriage: and TI ob- 
tained, by this means, from 12 pounds of 
water, 12 grains of cinnabar; ſo that this 
quantity of water contained 2 grains of ſul- 
phur. There js in every pot of the water, 
beſides the contents ſpecified, about 1 grain 
of ſulphur, which is kept in ſolution by 
means of a mineral alkaline falt, It has 

been 
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been already ſaid, that there were ſeparated 
from the reſiduum, beſides the earth, ſe- 
lenite, common falt, and mineral alkali; 
without particularizing the proceſſes, which 
I ſhall but ſlightly mention, as they muſt 
be familiar to all who have analyzed wa- 
ters, and ſuch readers only are concerned 
therein, : 

I ſeparated then the earth from the re- 
fiduum, by pouring water upon it, and fil- 
tering the whole; the earth remained upon 
the filter, the diſſolved falts paſſed through: 
I took the filtered liquor, and I ſaturated it 
with acid of vinegar; the faturation cauſed 


a conſiderable efferveſcence. By means of 


ſaturating the alkali contained in this ſolu- 
tion, it was eaſy, by cryſtallization, to ſepa- 
rate the ſelenite and common falt, whoſe 
indjvidual weight, taken from that of the 
whole, gave me the quantity of fixt alkali 
which the vinegar had changed into neutral 
falt. The analyſis of this water, therefore, 

ſhews us, that it is a ſulphureous alkaline 
a 8 water, 
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water, that theſe principles are fixt, and 
that it will bear carriage, an advantage be- 
longing to but few ſulphureous waters. 
There is one point, which it would be very 
intereſting to decide upon'; it is, whether 
theſe waters have always had the ſame 
qualities; whether they have ever loſt them; 
to find out the reaſon of it; and what means 
might prevent ſuch loſs of their qualities. 


If tradition may be depended upon, the 
waters were heretofore ſuperior in their 
qualities; and their inferiority may be dated 
from the time when the new baths were 
conſtructed. The ſpring lying too low to 
run down into the new baths, they were 
obliged to make the water riſe higher: 
for this purpoſe they ſurrounded the ſpring 
with a baſon, the water filling this baſon, 
it roſe to a ſufficient height to run into the 
new baths. If we conſider. that this baſon 
is 11 feet broad and 11 long, that the co- 
lumn of water it contains is 27 feet high, 
and that this baſon is too ſuperficially covered 


not 


ws. 


not to be expoſed to the influence of the 
air; may we not reaſonably conjecture, 
that it is ſubject to changes for the worſe ? 
For, in the firſt place, the water preſenting 
to the air a ſurface of 121 ſquare feet, muſt 
loſe, from the action of the air on a ſurface 
of ſuch extent ; ſecondly, the column of 
water being ſo vaſt, for it is equivalent to 
nearly 33, ooo cubic feet, I can ſcarce think 
it poſſible that ſo enormous a maſs can be 
entirely renewed, and I am inclined to be- 
lieve that it muſt ſtagnate to a certain de- 
gree. Thoſe who know with what facility 
liver of ſulphur is decompoſed,” as Monet 
and Lucas have clearly proved, will admit 
the inconveniencies of this large column ; 
and who knows, if within the ſpace of 121 
ſquare feet from the bottom, there be not 
ſome current of freſh water, which injures 
and diminiſhes the. warmth of theſe waters, 
for it is credibly related, that they have loſt 
much of their qualities and heat ; I have 
indeed heard it aſſerted, that there is a 
ſpring of freſh water preciſely at the bot- 


tom 
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tom of this covered baſon. It were then to 
be wiſhed, that this fact was aſcertained, 
if without riſk it could be done, and that 
the freſh water ſpring were ſeparated, and 
an attempt made to include the ſulphureous 
one in a baſon, or ſome confined paſſage, 
that the air might be as much as poſſible 
excluded from it. 


With reſpe&t to the medicinal qualities 
of the waters, we may juſtly expect much 
from them. The alkali they contain ren- 
ders them excellent reſolvents, and adapts 
them to thoſe chronic diſorders, which ori- 
ginate from obſtructions in young perſons 
fluor albus, gout, rheumatiſm, and various 
hypochondriac affections. Their ſulphur ren- 
ders them uſeful in diſorders of the ſkin, ul- 
cers, arthritic diſeaſes, &c. Either from their 
ſulphur, or from their common ſalt, acting, 
according to Boerhaave's doctrine, as one of 
the incidentia, theſe waters may correct 
the different diſorders of the ſtomach. The 
calcareous earth they poſſeſs, as an antiacid, 

may 
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may be uſeful in a variety of caſes; and if 
we add to theſe effects, alſo thoſe of a light, 
lukewarm water, we ſhall judge what ad- 
vantage we may promiſe ourſelves from the 
Yverdun ſpring, whether internally or ex- 
ternally employed. Sulphureous waters 
have been found of ſuch utility, that many 
phyſicians have gone ſo far as to imitate 
them. The Count of Sorbait employed, 
with great ſucceſs, ſulphur diſſolved with 
lime, in the form of a bath, for arthritic 
pains and diſorders of the joints. Theſe 
artificial baths have been exceedingly effi- 
cacious in a great number of paralytic, ar- 
thritic, nephritic, and calculous complaints, 
as well as in hyſterical women. 


The king of Poland's phyſician (Cham- 
bou) recommended the uſe of them in 
ulcers, itch, rheumatiſm, and ſcrophulous 
tumors, I find, in the Swiſs Mercury of 
June 1736, and of May 1742, alſo in 
the Encyclopedia, under the article Yver- 
dun, that the waters of Yverdun have pro- 


duced 
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duced very good effects. My reſpectable 
friend Monſ. Venel has made ſeveral curi- 
ous obſervations, which prove their efficacy. 
His knowledge and his ſtation enable him 
to make many, which it were to be wiſhed 
he would render public. 


I ſhall conclude, by hoping that what I 
have the honour to preſent to the honoured 
Lords, will anſwer their views, and have the 
happineſs to deſerve their approbation. 


SIR, | 
I Have been favoured with both 


your obliging letters, and have this mo- 
ment read your laſt, which is bat now 
arrived, otherwiſe I ſhould have returned 
an earlier anſwer. I am truly ſenſible of 
the very gracious reception with which the 
noble Council have honoured my analyſis, 
and alſo with the manner in which they 
have teſtified their approbation. The il- 
luſtrious Society of Phyſics at Berne, to 


whom 
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whom I preſented it, crowned it with ſuc- 

ceſs, and adjudged me the prize for the beſt 

treatiſe on any mineral ſpring. I ſhall be 

truly happy, if my -labours can any way 

contribute to render theſe waters known in 

the advantageous manner they deſerve. I 

have the honour to be, with the moſt per- 
fect reſpect, GO 

* 
SIR, 
Your very humble and j 
obedient ſervant, il 
H. STRUVE, | 
Lauſanne, April 8, 1779. | 


— 
* 


To 


The Governor PRRCERET, | j 
Member of the Noble Council, | | 
| Yverdua; | 
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From Monſ. D*'Yverxons, relative to the Waters of 
the Baths, 31 March 1736. 


SIR, 


IT Had the honour of your 
letter, and received your bottle of the 
waters: I have carefully examined, and 
made various experiments upon them. It 
is very evident that they are exceedingly. 
ſulphureous: their analyſis alſo convinces 
me, that they contain a falt of a vitriolic 
nature. I have now in my poſleflion ſome 
of this ſalt; and if it is your wiſh, my good 
Sir, I will ſend you ſome of it. A pot of 
our meaſure has yielded me above fix grains, 
which is about half a thimble full. I have 
no doubt but that the paſſages through 
which theſe waters flow, or drain off, are 
loaded and incruſted with ſuch falt. I re- 
queſt that you would pay attention to this 
circumſtance, and if the gentlemen of your 


place 


= | 


place have examined the waters, oblige me, | 
by informing me what was the reſult of 
their inveſtigation; 


I likewiſe wiſh to know, 1. What is 
nearly their degree of heat at the ſpring- 
head ? 2. When they firſt began to em- 
ploy theſe waters medicinally? 3. Whether 
they are drunk in common? 4. Whether, 

wuhen internally uſed, they ſoon paſs off, or 
bind the body ? 5. What remarkable, and 
well-atteſted cures they have effected? 6. 
How many perſons the place is capable of 
accommodating, and how many lodging- 
rooms there are for maſters and ſeryants ? 
7. How many days uſe of the waters com- 
monly effects a cure, and how much you 
pay for the baths, for your diet, and for the 
rooms? Judging from the analyſis that 
has been made of them, theſe waters muſt 
be principally ſerviceable for the itch, tet- 
ters, external ulcers, more eſpecially thoſe 
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of the legs, which are very common in this _ | 
country ; for injured, relaxed, or paralytic 
limbs ; for the rheumatiſm ; for women of | 
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a cold conſtitution, and barren, or ſuch ag 
are ſubject to the whites, &c. The in- 
ternal uſe of theſe waters appears to me 
rather doubtful; and I ſhould adviſe their 
being drunk with extreme precaution, par- 
ticularly by perſons any way inclined to 


phthiſis, which almoſt all our inhabitants 
are diſpoſed to. Conſider, Sir, whether I 


may publicly ſpeak of the waters under 
theſe ideas of them; and let me intreat, 
that you would not long delay to inform 
me, whether experience confirms, or re- 
futes my opinions : and here this matter 
ſhall reſt, till I have received your anſwer. 
The bottle ſhall be returned to any perſon 
you ſhall mention. 
I am, conſtantly and ſincerely, 
SIR, 


Your very humble ſervant, 


-D'IVERNOIS, D. M. 
Neuſchatel, 31 May 1736. Et: 


To. | 
Mr. Hucvexin, 
At the Baths, _ 

Yverdun 
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WATERS or Tus BATHS, 


Made 6th of July, 1729, by our Doctors in Phyſic, 


HE Honoured Lords of the Council 
having ordered their phyſicians to ana- 
lyze the Waters of their Baths, with Mr. 
Vild ; the apothecaries of the town, having 
by them been invited to the analyſis, they 


proceeded upon it in the following man- 
ner ; g 


Being arrived at the ſprings, and having 
exactly weighed the waters of each, they 
proceeded to make the following experi- 
ments. 


D 3 Experiments 
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Experiments made upon the Waters of the 
great Springs of the Baths, 


BY PRECIPITATION. 


OIL of tartar per deliquium imme - 
diately produced a very brown yellow, and 
gave it a ſteely taſte, throwing down at the 
bottom of the glaſs a browniſh matter, 
which, being filtered, appeared like ſome- 
thing bituminous, and was inſipid to the 
taſte. | 


po» 4 
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Spirits of vitriol, of nitre, of ſal armo- 
niac, produced no effect, either as to colour 
or precipitation. 
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Mixtures of vinegar and urine, ſyrup of 
| violets, and infuſion of galls, cauſed no other 
| change than what would have taken place 


in common ſpring-water. 
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BY EVAPORATION, 


FORTY-EIGHT ounces of the wa- 
ter, carefully weighed, gave juſt g grains of 
a ſediment that was very white, and of a 
ſalt poignant taſte, 


BY DISTILLATION, 


WE alfo diſtilled 48 ounces of the 
water. What was firſt drawn off had the 
ſmell and taſte of veronica, ſomewhat bor- 
dering on the ſmell of prunes. What next 
ran off, was more inodorous and taſteleſs, 
but had ſome little ſtypticity. Theſe 48 
ounces of water yielded, by diſtillation, 12 
grains of a very falt ſediment, - 
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Experiments mage on the Water of the 
Garden of the Baths. 


BY PRECIPITATION, 


OIL of tartar per deliquium imme- 
diately produced a brown yellow colour in 
this water, but leſs brown than i in the pre- 
ceding, with a flight ſteely taſte ; in other 
reſpects this experiment perfectly corre- 
ſponded with that made on the water of 
the ſpring of the bath, which may be re- 


ferred to. 


Spirits of vitriol, of nitre, of ſal armoniac, 
produced no change. 


Mixtures of vinegar and urine, ſyrup of 
violets, and infuſion of galls, equally effected 
no change. 


[ 41 } 
BY EVAPORATION. 


FORTY-EIGHT ounces of the wa- 
ter gave 8 grains of a greyiſh ſediment, that 
had an acid falt taſte. 


Experiments on the Spring called Boſſet. 
- BY PRECIPITATION. = 
OIL of tartar per deliquium imme- 
diately gave a brown yellow colour, and a 
ſteely taſte, far beyond what the water of 
the ſpring and of the garden gave. 
Spirits of vitriol, nitre, and fal armoniac, 


as well as the vinegar, urine, infuſion of 
galls, and ſyrup of violets, effected nothing. 


BY 
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BY EVAPORATION, 


TWENTY-FOUR ounces of the 
water gave 4 grains of a greyiſh ſediment, 
very acid and falt. This ſediment, thrown 
on live coals, yielded a ſinell of vitriolic ſul- 
phur, and the aſhes of this ſediment had a 
falt taſte : it likewiſe melted readily in cold 
ſpring-water, depoſiting at the bottom of 
the veſſel what chemiſts call faces ſul 


Pburis. | 


From all the experiments above made, 
we infer, that the water of the great ſpring 
is principally compoſed of a volatile ſul- 


- phureous principle, and likewiſe of a volatile 


principle of the nature of vitriol. It has 
very few groſs particles, as 6 ounces of the 
water contain but 1 grain of ſuch particles, 


With regard to the water of the bath gar- 
den, about two hundred ſteps diſtant from 
the aboye-mentioned ſpringgit is evidently of 

- an 
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an inferior quality, as the preceding experi- 
ments prove. 


The ſource of the fountain called Du 
Boſſet, which is but ſcanty, is certainly 
colder, and more loaded with vitriolic par- 
ticles than the others, ſince its heat does 
not exceed that of ſprings in general ; 
whereas the great ſpring is almoſt luke- 
warm, and exhales a warm, ſulphureous 
vapour during winter, | 


Done at YvERDUN, this 6th July 1729, by 


J. FR. DeLoeeeTs, D. M. 
and 


H. Convey, D. M. 
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METHOD 


Of uſing the VER DUN WATERs, both as 
a2 @ Bath and Pump; 


Founded on extenſive Experience. 


THE phyſicians of Yverdun, having re- 
marked that the greateſt number of perſons 
who come or have been ſent to the baths 
of this town, have, through ignorance and 
miſmanagement, acquired complaints, and 
derived no advantage from the waters; 
they confider themſelves as obliged to 
propoſe to the honoured Lords of the 
Council, that a paper of inſtructions ſhould 
be publicly fixed up, for the guidance of 


all ſuch as with to avail themſelves of the 


mineral waters in queſtion. And the ſaid 
phyſicians, being countenanced in their lau- 
dable views for the public health and wel- 
fare, have carefully drawn up the following 
paper, which may ſerve as a general guide 
for the uſe of theſe waters, now in their 
utmoſt purity, 

I, It 
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I. It is invariably adviſed to all perſons 
| reſorting to theſe baths for health, that, 
having reſted one day after their journey, 
they ſhould without fail take ſome opening 
medicine, under the direction of a ſkilful 
phyſician, or they may truſt to the well 
known efficacy of a mineral ſalt, extracted 
from a ſpring in Bohemia, called falt of 
Sedlitz. Half an ounce, or even as far as 
an ounce of it, according to the conſtitution 
and age of the patient, may be diſſolved in 
a quarter of a pot * or half a pot of water, 
which ſhould be taken by glaſsfuls, faſting : 
this ſeldom fails to anſwer for thoſe who 
either bathe or drink the waters. If the 
Sal Polychreſk de Seignette ſhould be pre- 
ferred, it is to be uſed in the ſame manner. 


II. Thoſe patients whom the phyſi- 
cian adviſes only to drink the waters, may 
begin upon them the day after the purga- 


* About 10 ounces. - The Lauſanne pot is meant. 
Foreign phyſicians, perhaps with good reaſon, give 
their purgative ſalts diſſolved in large portions of fluid. 
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tion, taking at firſt half a pot, and in- 
creaſing a full ſized tumbler “ every morn- 
ing, till they have taken as much as their 
ſtomachs will bear. This quantity ſhould 
be continued during nine days, it ſhould 
then be diminiſhed a tumbler full each day; 
and on the laſt day, when the quantity is 
reduced but to one tumbler full, the fame 
purgative ſalt ſhould be taken as at the 


beginning. 


III. Thoſe patients who have occaſion 
both to drink the waters, and to bathe; 


ſhould take an aperient as above mentioned, 
and then the waters during five or fix days ; 
after which they ſhould begin bathing, 
when the water they have drank has nearly 
paſſed off, for an hour or more at a time, the 
bath being made ſome what above luke- 
warm . Coming out of the bath, they 
ſhould go into a warm bed, where they will 


reſt, and gently perſpire, for the ſame ſpace 


Six or eight ounces. | 
4 About 100 degrees of Fahrenheit's thermometer. 


of 
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of time they remained in the bath; aſter- 
wards they ſhould put on clean linen, and 
breakfaſt upon a good bouillon, or a little 
wholeſome wine, and a cruſt of bread ; the 
next day they ſhould ſtay a little longer in 
the bath, the heat of which may be increaſed 
as neceſſity requires: and the following 
days they ſhould, by degrees, prolong their 
ſtay in the bath as far as two hours; ob- 
ſerving daily the directions above given. 


IV. Thoſe to whom the phyſician te- 
commends the pump, whether to invigorate 
any weakened or paralytic parts, whether 
to reſolve any tumours or obſtructions, 
ſhould have the firſt ſtrokes only lukewarm: 
the heat of the water ſhould be gradually 
increaſed with the number of ſtrokes. The 
pump ſhould be begun the third day from 
firſt going into the bath, and after having 
remained in it a quarter of an hour, They 


ſhould ſtay in the bath one hour, or more, 
at a time. | 


V. Thoſe 


3 
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V. Thoſe who are adviſed merely the 
uſe of the baths, would do well, in order to 


prevent the ill effects of any relics of diſcaſe 
which the action of heat might ſet in motion, 


to take an opening medicine before and 
after the period of bathing, as we have 


mentioned above. And thoſe who bathe 
twice a day, ſhould not go into the bath till 


three hours after they have dined; 


VI. Laſtly, all thoſe who uſe theſe wa- 
ters, but more eſpecially ſuch as bathe, 
ought not to expoſe themſelves incautiouſly 
to the open air, particularly the night air; 
nor ſhould they indulge in exceſſes of any 
kind whatever, avoiding, according to cir- 
cumſtances, fruit, all crudities of diet, as 
falad, &c. high -ſeaſoned ragouts, ſpices, 


falted and dried 12 — paſtry. 


